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FOREWORD 


Editors Gatriclscn and Mila has* 
planned and de\-eIoped an important and in- 
teresting book that should be atfemeJy 
helpful to all those concerned s^ith the 
sports fadlitia and the recreation faalitia 
of both schools and communitia. 

This book fills a real need. For too long 
the recreational facilitia of schools and com- 
munitia have grow-n hrgelv unplanned and 
unrelated. The Editors and their colleague 
have brought order out of chaos. Thev- prove 
to the communit)' hon* important it is that 
all its Eacilitia included in a comprt' 
hensive plan. Thev- present advice and know- 
how* in the development and construction 
of grounds, buildings, equipment, and the 
other facilitia necessary to a wclVrounded 
program. 

The essential thesis of the book is the in- 
tenclaticmship of school and community 
halides. The authors’ pewition is that many, 
if not all, the facilitia should be used not 


only bv* the schools but also b)' the other 
agenda found in the community. They 
emphasuc further that, once it has decided 
to carry on a given sport or form of recrea- 
tion, the community must realize that 
proper fadlitia properly developed will be 
required. 

ibis book brings together the hat that is 
known about proper and justifiable programs 
of sports and other tv7>a of reaeation and 
gjva exphdt directions for carrj-ing out 
those programs. All who are interated in 
wholesome recreation will find this book ab- 
sorbing, and will find in it an authentic 
handbook of what to do and how to do it. It 
wiH be particulaily helpful to school admin- 
istrators. community planners, architects, 
and health, physical education, and recrea- 
tion personnel. It fills a real place in the 
literature in an area that was heretofore a 
void. 


WALTia D. Cocnxc, Eorron 
The School Executive 



PREFACE 


Sports and recreation faalities rejwesent 
substantial financial investments on tbe part 
ot any community. These facilities serve 
both public and voluntary agencies and ate 
made available to people of all ages. In the 
last decade requirements for new facilities, 
and for new types of facilities, have gone up 
unceasingly During that time one advance 
has been the standardization of space re- 
quirements. 

The widely varying designs and methods 
of construction employed m modem sports 
and recreation facilities have created a need 
for specialization on the part of engineers 
and architects. Few architects ace completdy 
familiar with the designs and standards in- 
volved m the multiplicity of facilities found 
in recreation today— ranging from the arti- 
ficial ic^shatlng tinh to swimming pools. To 
cope with that problem organizations have 
been developed to promote and improve the 
design and construction of sports facilities in 
specific areas. Individual architects have 
specialized as planners of certain types of 
facilities, such as golf courses, swimming 
pools, and skating rinks. 

Recognizing the highly specialized nature 
of many sports facilities, the Editors con- 
cluded that a comprehensive treatment of 
the field could only be accomplished with 
the help of the many technical orgaiiizations 
and individual experts associated with the 
planning and construction of sports and lec- 


rtation facilities Consequently, the authors 
of the individual chapters of this book ate 
outstanding authorities in their respective 
fields. 

Althou^ the viewpoints expressed by the 
contributors are primarily their own, the Edi- 
tors attempted to guide their analyses by ex- 
pressing the problems confronting ptofes- 
siotul personnel in reaeation, physical edu- 
cation, health, and camping. Similarly, the 
modem philosophy underlying community 
and school programs in physical education 
and recreation served ss a basis for the prep- 
aration of each chapter. 

The book provides limited detail specifi- 
ations for the planning and construction of 
many facilities and suggestions of sources 
from which additional information may be 
obtained. It is designed neither to minimize 
the role of the architect not to cut down on 
opportunities for aeativity, but is intended 
to stimulate belter planning of facilities for 
sports and recreation. 

It is hoped that this book will prove to be 
a helpful guide and reference book for com- 
munity planners, school administrators, 
architects, and professional sports and recre- 
ation personnel. 

The Editors wish to acknowledge with sin- 
cm appreciation the excellent cooperation 
given by the chapter authors in the prepara- 
tion of this book. Without their help this 
book could never have been written. 


M. Alexander Gabrielsen 
Caswell M. Miles 
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CHAPTER 1 


COfAMUNITY PLANNING 
FOR FACILITIES 

George Hjelte 


THE EARLY AMERICAN INDUnRlAL CITIES CREW 
up as compact communities in which most 
community business was conducted in a 
nucleus called the downtown area at the cen- 
ter of the city. Major and minor streets, sur- 
face transportation lines, subway systems, 
elesated railwaj-s, and telephonic communi- 
cations radiated ftom the center. 

In some instances growth of a city accord- 
ing to this pattern was hemmed in by bar- 
ners such as rivers, estuaries, or hills, which 
confined the city’s nucleus to a given area 
and cramped its growth, resulting in more 
congestion of structures and people than 
would otherwise have occurred. Growth was 
not to be contained— it surmounted the bar- 
rien and settlements sprang up and became 
glorified communities, each with autono- 
mous governmental status as municipal cor- 
porations. As available area between the sep- 
arate settlements or independent cities fillrf 

INtifrafloa; sf ipae* tor toeroatJoo oloof 
^hiwojf^oorr Hodtoo foriwey. How fork 


up with homes and industry, the whole be- 
came an integral unit having identity as a 
metropolis but with several independent lo- 
cal government s)stems. 

Cities that grew up in the main after the 
appearance of the automobile as a common 
method of transportation— midwestem and 
western cities, for example— and that were 
not hemmed in by barriers were able to ex- 
tend ihcir boundaries by progressive annex- 
aUon of newly developed areas. Each new- 
born community prior to annexation tended 
to cultivate autonomy and identity as a 
community. Dependence of the satellites 
upon the central nucleus was much less ex- 
teiuive than it was in the pre-automobile era. 
One large metropolis was described as a col- 
lection of communities looking for the dty. 
This description was offered as a witticism 
but upon analysis it was found not to be as 
facetious as it was realistic. Eventually the 
several communities yielded their govern- 
ment prerogatives to the whole while 
continuing to foster local enterprises and 
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certain independent community activities.* 
Many modern industrial cities followed this 
pattern in their growth from collections of 
communities to genuine mumapahties.Tliey 
began as a group of communities and were 
eventually incorporated into a single metro- 
politan unit 

Offhand, it would seem that each of the 
communities comprising an industrial me- 
tropolis would have so much individuality 
and pride in autonomy as to desire to con- 
tinue as an independent city or as a borough 
within the city The high cost of local mu- 
nicipal services and an insufficient indus- 
trial tax base discourages retention of local 
government m satellite cities, and the bor- 
ough plan does not in practice commend 
Itself. The idea of the borough was that "lo- 
cal affairs" could be administered by a bor- 
ough government with only a few over-all 
functions, such as collection of taxes and ad- 
ministration of justice remaming to be admin- 
istered by a central municipal government. 
In practice, however, this theory proved not 
to be efficacious or practicable, exc^t perhaps 
in the city of New York. Early commitments 
and limitations of the environment had ap- 
parently suited this city to the borough type 
of government, while other metropolises 
found It unadaptable to their needs. The diffi- 
culty is to distinguish which are local affairs 
and which functions can be more cconomi- 
ally administered by a borough rather than 
by a central government. 

The recently developed industrial city is 
and will continue to be a collection of com- 
munities with a common central govern- 
ment, with uniform government controls 
and standardized municipal services. Such 
is the pattern dictated by considcratKms of 
convenience and economy, and by recogni- 
tion of a commonality of problems and ^ 
form solutions of them for all related com- 
munities, though not, however, without 
some local adaptations. 


I This remark is ittnbuted to Peter B. Kyne in 
sn address before a Chamber of Commerce in 
which San Francuco, a highly centralized metropol» 
concentrated at the lop of a peninsula, was com- 
pared to Los Angeles, to which many fotmcrly in. 
dependent citiei were annexed and which con- 
tains HSO square miles, the largest area of arty 
Amencan city. ^ 


THE COMMUNITY AND THE 
NEIGHBORHOOD 

The "community” in industrial cities is an 
area popubted by people who have acquired 
a sense of community identity deriving from 
Its location, history, traditions, and 
pation of its citizens in the many activities 
suited to their needs. The uniqueness of 
communities is also a reflection of the char- 
acter of leadership that has been available 
to them. In the development of various com- 
munity Ktvices, community-mindedness is 
stressed and unique community qualities arc 
pointed up. Facilities for services and for 
contiob are pbnned and located in relation 
to ihe variable community phenomena. 

A community, however, is itself subject to 
subdivision into neighborhoods. The com- 
munity may be likened to a living organism, 
which is a collection of cells, each cell being 
a neighborhood, and all together being mete 
or less in a state of flux. The neighborhood, 
somewhat like the community, is an area 
where a consciousness of interdependence 
exists among the people wlio live there, a 
consciousness possibly derived from the 
common use of facilities and the acquaint- 
ance of neighbor with neighbor. Propinquity 
of people promotes neighborly feelings. 
With improvement in communication and 
refinement of home conveniences tending to 
increase the self-sufficiency of each home, 
the sense of neighborhood has perhaps suf- 
fered some decline. It is notable, however, 
that when disaster strikes or threatens, 
people find elements of security in their 
neighborhood. 

One city that has studied its community 
and neighborhood conformation has identi- 
fied its neighborhoods within such natural 
and artificial harriers as highways, rivers, 
storm channels, and, industrial or commer- 
dal plants, which confine a given number of 
residences to a locality that is the neighbor- 
hood. The communities were easily identi- 
®5^« _most of them having acquired dis- 
tinctive names. The average population of 
each neighborhood was about 2,000. The 
immunities into which these neighbor- 
hoods grouped themselves were populated 
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by 25,000 to 50,000 persons. The communi- 
ties together, each having more or less exact 
boundaries, constitute a city whose popula- 
tion is measured in se\’en figures. Growth of 
this city proceeds by a process of expansion 
by addition of communities, each with a 
variable number of neighborhoods. This 
process has gone on decade after decade and 
even though the population of older com- 
munities has sometimes declined, the gross 
population increase of the whole city has 
been phenomenal. 

COMMUNITY AND NEIGHBORHOOD 
BASIS FOR PLANNING 

Community planning for sports and recre- 
ation facilities must necessarily be based 
upon the structural organization of the city, 
and is to be considered from the standpoint 
of planning within the single community as 
well as within the collection of communi- 
ties that constitute the city. Facilities for 
sports and other recreation activities must 
be located in reference to the convenience of 
the people who will use them. If not con- 
veniently located their potentiality will be 
greatly diminished and their benefit to the 
wmmunity lessened. It is necessary, there- 
fore, to study the variable needs of different 
age groups On the one hand, and the require- 
ments for different activities on the other. 

planning ADAPTED TO AGE GROUPS 

The requirements for recreation facQitics 
vary for people of different ages. Facilities 
for the accommodation of children may be 
conveniently planned for children in ele- 
mratary school, kindergarten, and secondary 
school. Planning facilities for preschool chil- 
dren continues to be a private parental ic- 
s^ns^ility. The problem of distnbution of 
facilities for recreation has important resem- 
blance to the problem of distribution of 
school facilities. The mobility of the elcmen- 
^ry school child, who is generally less than 
2 years of age, scarcely extends beyond the 
neighborhood in which he resides. School 
planners have recognized this fact and have 
^ted elementary schools in reference to 
neighborhood. Secondary school cbD- 
^ have greater mobility afforded them by 
neit freedom from close parental super- 


vision, their greater endurance and capacity 
to walk, and their ability to use mechanical 
transportation— once only the bicycle, but 
now including for the older ytmth the auto- 
mobile— and also commercial transportation. 

TTie same planning principles apply to 
recreation facilities; hence, we speak of the 
neighborhood playground and reaeation 
center, occupying comparatively limited 
space on a block in the neighborhood but 
not necessarily over a single block in size, 
where outdoor and indoor play facilities are 
maintained and play actirities organized and 
supervised. Likewise there is the community 
park-playground and recreation center in 
which are located the facilities that youth 
beyond the elementary school age require for 
day-to^3ay activities. These activities are 
highly organized, requiring specialized equip- 
ment as well as large space. The community 
park-pbyground may also contain a neigh- 
borhood playground. 

There are some municipal recreation in- 
stallations that are serviceable to neatly all 
the population and need not necessarily be 
planned in relation to other installations. 
TTiey should be located with reference to 
the convenience of all potential users. The 
city hall, the central library, the municipal 
art gallery, are examples. This is true also of 
regional paib and recreation areas that may 
possess attractions or facilities to be enjoyed 
for a sufficient block of time to justify a trip 
across the city. Regional parks are usually 
bige areas of land affording extraordinary 
features of terrain and flora or other natural 
rcsouic« useful for recreation purposes. 
Their location has no relation to neighbor- 
hood or community areas. Such parks are 
most frequently located on marginal bnds 
on the outskirts of cities. Occasionally they 
are large tracts that are closer to the center 
of the city, which were set aside at a period 
of early growth of the city and have since 
become surrounded by metropolitan urban 
development. Griffith Park in Los Angeles, 

4 250 acres in size, the largest municipal park 
in America; Golden Gate Park in San Fran- 
cisco with its 1,013 aaes; Fairmont Park in 
Phibdelphia with its 3,882 acres; and Lin- 
coln Park in Chicago, are examples of 
dose-in regional parks. All regional reaea- 
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tion areas, however, are not necessarily paifa 
in the stnct sense, for lakes and lake fronts 
and public beaches of seacoast cities may be 
included in this category. 

Until recently recreational planning for 
children and youth was necessary on only 
the neighborhood and community les'cl- U 
is now becoming increasingly necessary to 
plan and provide areas and facilities for 
adults, including senior citizens, many of 
whom are retired from gainful occupations 
at 60 to 70 years of age, with limited income 
from annuities and pensioris The adult pop- 
ulation of today is the product of a universal 
public education system that forty yean ago 
dedicated itself to "preparation for the 
worthy use of leisure time” as one of the 
cardinal principles of education.* For dec- 
ades schools have been indoctrinating the 
population with the traditional American 
leisure time culture, and they have been 
aided and abetted by an alert industry which 
sells commodities and services consumed in 
leisure. The blandishments and enticements 
of advertising are apparently incsistible in a 
time of good economy. 

The responsibility for adult recreation to 
date is largely a regional problem. Faahties 
for the exercise of many kinds of hobbies— 
motoring, boating in its many forms, fishing, 
hunting, horseback riding, hiking, nature 
contacting, golfing, bowling on the green, 
and a host of other sports— are best pro- 
vided in regional parks. This summary docs 
not take in the whole picture. There arc 
also gatherings of small groups, mostly com- 
prised of senior citizens, in parks in con- 
gested urban areas. These citizens find 
pleasure in curb discussion, checkers, chess, 
shuffleboard, horseshoe pitching, bowling on 
the green, and the like. Card playing, square 
and social dancing, group singing, and other 
indoor pastimes take place in community 
recreation centers. In some neighborhoods 
the park-playgtQund will have to be a<ikipted 
to toe needs of adults, senior citizens m- 
eluded, in a manner that will not result in 


a National Education Association, Committee Re- 
port, Cardinal Pnnciples 0 / Secondary Educatioa 
rWasbinglon, DC.: Bureau of Educatioo, Dept, 
of the Intenor, U S Govt.), 1917. 


age group conflicts. These adult 
should be primarily accommodated in the 
community park-playground. 

Public policy as determined by clectis’e 
bodies IS always influenced by the pressure 
of public opinion. Park and recreation ad- 
ministrators long in service remember when 
the public pressure to establish neighbor- 
hood and community parks and to institute 
recreation activity programs arose out of 
commission for children, especially for chil- 
dren living in underprivileged areas of the 
city. There was also some pressure for the 
preservation of scenic spots and historical 
locations. Now the force of public opinion 
is pre-eminently in behalf of all children and 
youth and all adults, wherever th^ reside. 
Most notable arc the sentiments in behalf 
of senior citizens. It requires no prophetic 
vision to foresee a strong public pressure 
emerging in the interest of providing recre- 
ation centers for senior citizens when em- 
ployment tapers of! and the older ones are 
the first recipients of enforred leisure. A 
universal park and recreation service is de- 
sired. 

DEPENDENCE UPON PUBLIC PARK 
SYSTEMS 

The importance of a comprehensive sys- 
tem of parks and other rcaeation areas be- 
comes more apparent with each decade of 
social progress. Dependence of urban popu- 
lation upon a public system of parks and 
TCCTcation facilities has increased decade by 
decade until now it is almost universal. 
When the population of an area was rela- 
tively small and land in private ownership in 
large blocks was plenteous, there was com- 
paratively little need for a well distributed 
system of parks and recreation areas. Pri- 
vately owned land and facilities were suffi- 
cient for the needs of a population that had 
little leisure. As population increased, the 
number of close-in landed estates situated 
near urban centers diminished, and the will- 
uf private owners to permit the use 
of their lands for many public recreation ac- 
bvibes likewise decreased. The increasing 
buroen of taxes upon land has also resulted 
m deraeased private land ownership, espe- 
cially m the vicinity of urban development. 
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, now come to pass that in large cities 
2 public has become almost entirely de- 
^uent upon publicly owned land for oul- 
recreation. To take a single example: 
^'■>1 provided only by clubs 

h rnemberships of a few persons of means 
^ now disappearing. Contributing to this 
““ llie high taxes on land, the cost of 
. increasing labor cost for main- 

^nce, and the capital gains that can be 
e by subdivision of club grounds for 
■dential, commercial, and industrial pur- 
P^- Private golf courses in metropolitan 
faisi? inevitably become exceptional 
‘li« maintained by a limited number 
enthusiasts who can afford high 
/ ” x/ extraordinary initiation 

ji ■ ‘eanwhfle, the number of golfers in- 
es as the leisure time avaibble to play 


golf also increases; hence, plans for expan- 
sion of municipal golf facilities become more 
and more necessary. 

Other facilities required for sports and 
other recreations are experiencing the same 
difficulh'. Those who find their reCTcalion in 
fishing today cast Ihtii lina from a pu^c 
beach or put out to sea from a public harbor 
or whip a stream in a sUtc or national parb 
or forct presetse. Those who find plea me 
in honeback riding no longm "'If 
meat landed estates but follow the bndle 
trafls in the regional and state and national 
“t TTose who play baseball or ^ej 
Whether children or youth or joung adults 
_nnd the number who seek recreation out- 
lets in these sports is increasing year by year 
.So so upon public fields which are all ti» 
toM to care for the demand. Cities sod- 
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denly find that "sand lots,” once the cradle 
of the American national pastime, have dis- 
appeared. Hundreds of cities, or parts of 
cities, populated by 50,000 and more persons 
have not a single baseball lot big enough to 
allow baseball to be played according to the 
official rules. 


THE PLACE OF SCHOOLS IN THE 
RECREATION PLAN 

It 18 evident from examination of the 
facilities required for neighborhood parV- 
play^ounds and community parb-pby- 
grounds that the separate facilities to some 
extent are not unlike those found in the 
modem elementary and secondary school. 
The practical suggestion presents itself that 
planning of neighborhood and community 
facilities for any city should include the play 
areas and facilities that are inevitably pro- 
vided in the schools. Considerations of econ- 
omy dictate that the elementary school, 
wherever it is located, shall become the 
neighborhood playground. This develop- 
ment is not the total answer to the neighbor- 
hrod need, however. Useful as the large city 
school playground areas and facilities may 
H they are deficient; fint, the ground sur- 
face IS usually hard pavement: second, their 
equipent is limited; and third, the great 
number of elementary school areas in a 
given city frequently demands that an elc- 
menUry school must serve more than one 
neighborhood. If all elementary schools 
were administered as neighborhood park- 
playgrounds there would still be a need for 
supplementary areas to provide for neigh- 
borhoods not served by schools. Suprfe- 
mentary areas would also be needed for ac- 
tivities that cannot be conveniently and 
ptasantly accommodated on the limited 
school ground. 

The same rationale may be appliea to the 
^rimunity park-playgrounds, 
the need for which may be only partiaHy le- 
li^ by making the areas and &ihl« of 
* available for community 

school faciliUes usually requires greater 
area, more fields h/ outdoor Srts ^ 
grass or well conditioned earth surfaces, and 
with picnic grounds, batteries of tennis aS 


other play courts, flluminalion for night 
play, and other playground essentials. 

S^ool planners envision the school in the 
futnic as the all-sufficient local institution 
to provide the areas, facilities, and programs 
of imeation required in the neighborhood 
and community. The Educational Policies 
Commission, appointed by the National Ed- 
ucation Association and the American Asso- 
ciation of School Administraton, in a report 
published in 1939 under the title, "Social 
Services and the Schools," made the follow- 
ing observations: 

The schools are educational institutions 
which offer some leisure-time activities to a 
portion of the general population; as institu- 
tions for public education, the schools ate 
slowly but steadily increasing the scope of their 
aelivities, in accordance with modem philoso- 
phies of education, to the point of offering an 
integrated program of education and recreation 
for children, youth and adults. Pbygrounds 
and recreation centera are likewise educational 
institutions offering a balanced leisure-time 
program to much tne same population. To a 
urge degree both institutions use the same 
facilities m conducting their programs. 

School authonties ate now administering 
programs of public recreation in a number of 
wnmuniliet. One reason for this is that the 
Khoot IS to be found everywhere, even in the 
most sparsely settled regions. L^slalutes of 
several states have coupled this fact with the 
universal need for recreation and have em- 
powered boards of education to establish and 
provide personnel and equipment for com- 
rnunity leisure-time programs. Even without 
legislalKe authority, people in some rural areas 
are utilizing school facilities and personnel for 
purposes because to them the pub- 
lic school is an acceptable channel for the dis- 
bursement of tax-monies devoted to activities 
with their education and well-being. 

To say the least, the status of public recrea- 
tion today IS dynamic and subject continuously 
to change under new laws and judicial interpre- 
tations. However, the fact that certain states 
nave nude express provision for the establish- 
roent of public recreation services and facilities 
W locai^ boards of education clearly indicates 
TOt unification of these educational services 
u not outside the realm of possibnity. 

The Commission recognized, however, 
ttal merging city local reaealion and park 
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activities is not practicable in many cities, 
and that separate agencies must necessarily 
continue, but that .cooperation between 
school and other public agendes must be 
fostered and often committed to formal 
agwment encompassing, among olbcr 
things, full use of school facilities for public 
leaeation. 

In the regional picture schools hardly 
enter into the problem of planning at all, for 
fte schools do not possess facilities usually 
found in regional parts. It is apparent that 
r^onal areas and fadlities are a special 
charge of the municipality itself (if it is big 
wough), or of a county, or slate, planned 
or the of people of the whole region, 
n this discussion of the urban park and 
problem the metropolitan dty 
urbanized area to which the 
problem has been oriented. What of the 
ousands of smaller dties which have no 
pretensions to metropolitan status? What of 
crossroads settlements, 
S at all? Whenever 

enough together to 
* community recreation 
‘"trfhgent planning must precede 
al isolated village 

I^igcitv nfirglrlwrlrcwd in the 

larV onj y ‘t needs a “neighborhood” 
munihr center, perhaps a "com- 

munitl regional and larger com- 

in this field it necessarily 
suA n^il° state. “In 

open emphasis can well be placed 
reafion r assumption of greater rec- 

.by the schools,” says 
■nanv Polides Commission* In 

nSi,?f beginning to pro- 

*reas TIi*, service to unincorporated 
providim/ entering into the field of 

^^^eation parks, a pre- 
rfate DarV ®*^eised in most states through 

jjj eommissions. 

^titled “Future Suburban 
reatio'n the International Rec- 

■ert Most, ^t Philadelphia, 1956, Rob- 
^fsteparir’c the New York City and 
,^_^^ystems, pointed out: 

Schools. Educational 

'^mission, 19J9. 


Oar State Parks fall into three general cate- 
gories; 

1. Areas near large centers of population 
where people can go for a da/s outing. 

2 . Areas within driving, walking or boating 
distance of cities and towns where people 
can go for a day's recreation and perhaps 
stay overnight it they wish. 

5. Areas where individuals, families and 
groups can go to spend several days, a 
week or an entire vacation. 

The relationship between national, state, re- 
gional. county and munidpal parks requires 
careful planning and cooperation, because no 
logical Glance of recreation needs is possible 
without a cleat understanding of the territory 
each unit of government should attempt to 
cover.* 

With population growing as it is, with in- 
creasing ingestion in urban and suburban 
areas, and with the ever-greater mobility of 
people that automotive transportation has 
brought about, it is apparent that counties 
and states in the future must undertake an 
inaeasingly larger role in this field of public 
service. 


THE "MASnR PIAN" OF AREAS 

A master plan to guide the acquisition and 
development of areas for sports and general 
recreation activities is essential if orderly de- 
velopment of a thorough system of parks 
and fecicalion facilities is to be accom- 
plished. The master plan is predicated upon 
an acceptance of principles that have evolved 
from good practice and are adapted to rte 
local situation. It anticipates the probable 
changes in total population, in population of 
the separate neighborhoods and conimuni- 
ties, and in population of age groups. It pre- 
dicts the direction in which urban develop- 
ment will probably fake place, and where 
areas and facilities for new and ex^nding 
neighborhoods and communities will be re- 
quired. It also sets forth the ar^ of land 
best suited for acquisition for regional types 
of facilities and activities. 

The growth of a park and reaeation s:«- 
lem though conforming more or l^ess to 
pS: often occurs to some extent through 


«Rob«t Nterses. Future Fubtw^ Park* (b’w 
Urw-TMt/on. December, 1956). 
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fortuitous or accidental means, which are 
seldom predictable. Thus cities have come 
into possession of marginal lands that were 
unsuited to profitable residential or commer- 
cial development and were subsequently 
made available for municipal purposes. An 
example of such unpredictable possession 
would be the transfer of land to the oty 
with cancellation of delinquent taxes or the 
gift of part of an estate with purchase of the 
remainder. Development of a park system 
under these conditions can be orderly and 
more rapid if a master plan exists, 


STANDARDS FOR PLANNING 

Planning of neighborhood and commu- 
nity areas for sports and other recreation ac- 
tivnties an be reduced more or less to a 
ormuU, wheras planning of regional areas 
bem estimates have 

professional and promotional 
S Institute of 

National Recrea- 

£ 5P«« roqulrcd 

tot park and teeration needs. Thw esti. 
roste IS one acre foe every lOQ 
thi 0''e;tenth of the total atS of 

«hmates are of little help « 

. tow “os'- 

distribution of land Principle of 

eommunities. A morp 

this problem has recvniT ^^^/PProach to 

any other agra^Ji standard than 

■t ad|o,„mg a S??,? ‘ 


to ^,000 p, 

rocommends one comm 

Pa,lj ^ 


park-playground of approximately 20 acres 
for each community if adjoining a secondary 
school, and 32 acres if separately established. 
The community is considered to be an area 
of about 25,000 population. The definition 
of size of area for regional needs is under- 
standably not so specific because opportu- 
nities to develop regional areas are less 
subject to exact planning. They are more 
dependent upon accidental circumstances of 
location of natural recreation resources, such 
as beach, bke, forested area, desert, moun- 
tain, or other features about which a park 
might be developed. The municipal regional 
parks have usually been marginal lands msev 
far as their potentiality for economic utili- 
zation is concerned. Nevertheless, the Cali- 
fornia report recommends "city-wide” sp^ 
and recreation centers of one to 100,000 
population, and other regional reservations, 
without reference to space standards. 

The whole scheme of planning park and 
recreation areas can now be seen to fall into 
a pattern of planning for neighborhood play* 
grounds or parks, community park-play- 
grounds, regional parks, and sports centeo, 
each with its own function, each serving its 
own clientele, with some overlapping or 
clientele between them. All together they 
constitute the network of park and tecna- 
tion faalities designed to serve the whole 
po^Iation. . 

The separate facilities that may be locate 
in each of the areas included within roe 
total plan are adapted to suit the recreation 
interests and requirements of a clientele r^ 
lated to each type. The kinds of facililitt to 
be developed within the types are some- 
what as shown in Table 1-1. 

fiannino of facilities 

Nearly all the master planning of parks 
and recreation facilities has been done m 
terms of areas and their distribution and not 
of baliiies of various kinds. Given areas well 
loal^ would it not be well to know h^ 
many play courts, diamonds, fields, and other 
raeflities should be necessary to meet the ex- 
pected demand? School planners can com- 
pute the numbers of classrooms required for 
a stated popuhtion. This task is compai^ 
tively easy because the curriculum is 
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and attendance of pupils is required by law. 
Recreation attendance is \’anable and is 
dependent upon many things— for example 
available facilities, quality of promotion and 
leadership, local and national fads, competi- 
tion for attention and time of people, 
weather, economic conditions, and so foith. 
A sport may spring up with unpredicted 
popularity and a community may find itself 
woefully behind in space and equipment for 
its accommodation. Through a combination 
of unpredictable circumstances “kid” lose- 
ball for boss suddenly became exceedingly 
popular. Nevi play fields had to be impro- 
vised in pnvate and public bnd. 

Although enough statistics are not avail- 
able to permit accurate computation of ex- 
isting conditions, it is unlikely that any city 
of considerable size can claim to be ade- 
quately supplied with facilities for public 
recreation. The National Recreation Asso- 
ciation has gathered sbtistics for nearly a 


half century and its reports are now pub- 
lished each five years in Recreation, the 
monthly magazine of the Association.* No 
complete analysis of the statistical reports 
has been attempted, so far as is known, but 
central tendencies have been computed for 
selected cities, grouped according to popu- 
lation. One study conducted for the city of 
Tulsa deduced statistics for the 25 cities in 
the population group 200,000 to 400,000 
(1957). The median provision of certain 
public recreation facilities among these cities 
was computed and this revealed some inter- 
esting facts, even though the basic informa- 
tion cannot be considered strictly accurate. 
The following are some of the statistical 
media; 

Regulation baseball diamonds — one per 55,- 
000 people 


•Recreation and Paik yearbook (New York: Na- 
IiomI Reneation Association), 1956. 
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Junior bascboll dumondj— one pet 20,000 
people 

Softball damon J»— one per I S.OOO people 
Dbtnondi of any lino— one per 7,000 
pet^e 

Tennij court*— one per 5.700 people 
Swimming pool* (outdoon)— ^nc per 5?,* 
000 people 

Coif counes (unit* of 9 holes)— one per 
70,000 people 

It it obtiou* from llicsc fragmentary- statU- 
tics that large cities are iindersuppliM n-ith 
public recreation facilities considered apart 
from areas. Small cities «-ould no doubt 
show a better record tlian brgw ones. Oan- 
tider baseball alone, which is often rcfcTTcd 
to as out “rutional game." With one dia- 
mond for 7,000 people it is apparent tliat not 
many could play at one time. Sesen thou- 
sand people of all ages would include only 
about 600 rrule youth from 10 to 20 yean of 
age. Organized in 60 lams of 10 they would 
need 60 diamonds to play simultaneously. If 
only one third were to play and if two tarns 
used ach diamond. 10 diamonds would be 
needed. Hie medan is but one. Should it be 
infened that the cities in this population 
group have only Vio as many diamonds as 
they should have, or that only Mo of 
male south, disregarding girh. are to be ex- 
pected to pby baseball? llie former is the 
more lalistic conclusion. 

The quantities of facilities required for 
general participation must be considered in 
the refining of rcCTalion planning. Agree- 
ment should be sought on wlal constitutes 
adequate rccration programs and what 
facilities under gis-en conditions of organiza- 
tion and ladcnhtp will be required. More 
adequate reporting and compilation of statis- 
tics is an immediate need it facilities stand- 
ards are to be des-elopcd. 

GOVERNMENT STRUCTURE AND POUCY 

The traditional hierarchy of governmental 
stmeture and organization, ie., vilbge, city, 
county, and state, is not always well adaptra 
to the cration of a universal system of recre- 
ation areas, facilities, and programs. It has 
been pointed out that the school district, 
which is a municipal corporation independ- 
ent of the city, is a logical agency to male 


some prosisions for public rccration. Cmtn- 
ti« in some states arc only beginning to un- 
dertaVe responsibility for rccration aras 
and programs. Since the functions of county 
government arc costomarily s-cry limited, 
and usually less inclusis-e than cilia under 
home rule, spcdal legisblion is required to 
authorize emmtia to cnt« thb field of 
service. If all the people of a state arc to be 
serstd wilh reaation faolitio, countia 
must be CTpcctcd to undertale thb role with 
assistance from the school system. 

In most sbta a ncs*' form of administra- 
tion of loal functions in a loality has b^ 
developed, the Specbl Disfriet. Specul di$- 
tnets are authorized to acquire and improve 
property and to adminlsta rceralional serv- 
ic«. n»e districts arc financed by ad velorcm 
taiCT assosed against real property in the 
district and are governed by admimstratise 
boards aoled election or by appoinl- 
mcnl. Sudi districts sometima include two 
or more cilia, as well as popubled areas in 
unincorporated ports of a county. 

Wiatever tlie government organiation 
for administration of potb and reaation 
aras, administrative boundaria do not fence 
in the people. People flow from one ara to 
anotha in their quet for rccration. It b 
impractial to limit use of facililio to loal 
raidents. Almost cverywhae reciprodty is 
observed in the use of reaation facilities in 
much the same way as it b in the use of 
public roads and streets. 

The administration of public rccration 
«ca! is Dlt™ arried out by 6ovci„m,„, 
agoncic! as a public sumeu. but not viitbm.i 
cost to tbu publiu, Utaity sms-cus 

W gosrnnu^t agenujo are fumishid (or a 
fee aleulated on the basis of masured 
ice. Some rccration servica arc fins^^*^' 
thb manner. Servica for children are 
provided free but adult servica thal*^ ^ 
more costly to mainbin are 
charged for. Some of the seivio,Tt^™? 
nanced include golf-playing privilePM*^, 
of swimming pools, specbl insfn.M ’ . 

miltance to In^binmwt evS"'?'°"’ "d- 
mobile parking privilega. 
parking has become a convenient 
collecting revenue in amounts retd» 

In tbu larger s, uterus of public 
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about onc-fifth of th« revenue tequired to 
operate is derived from fees and charges of 
various kinds. 

PKINCIPUS FOR PIANNING 

Although provision of public recreation b 
3 comparatively new function of govern* 
ment, practice in America has developed 
common tendencies among cities. Erperi- 
ence has been shared and from this expeii- 
cnce a body of pnndples has taken form. 
The following list is suggested as a tentative 
set of principles upon which there is com- 
mon agreement among administrators of 
public recreation. 

1. Properties should be acquired in the 
path of urban development, according to a 
master plan and in advance of the abflity 
and the need of the city to improve them. 

2. Properties for recreation and park ose 
in areas already fully developed should be 
acquired as opportunities aSoid, and as part 
of a pbn of urban redevelopment. 

3. Park lands should be dedicated for 
public park and recreation use and should 
not be permitted to be used for other pur- 


poses not diverted to private use or to uses 
under control of piivale parties or corpora* 
tions. , 

4. Public parks and recreation facilities 
should be located with the convenience^ 
the whole public in mind, and should be 
distnbuted to give all equal opportunity, so 
bt as practicable, for their enjoyment. 

5. Public park and recreation areas should 
be improved m a manner creditable to the 
neightoihood or community in which they 
arc located, and mamtained in an attractive, 
clean, and safe condition. 

6. Facilities should be arranged according 
to the most eSaent use of the land, con- 
venience of the age group or groups for 
which they are planned, safety of users, spec- 
tators and others, economy, effectiveness of 
supcivbion, and pleasing appearance. 

7. Buildings within parks should provide 
the essential public conveniences of quality 
equal to those provided in other public 
buddings, facilities for effective maintenance 
and supervision, and indoor rooms suitable 
to the requirements of the public recreation 
program. 

8. Public schools, including buildings 
and grounds, should be designed and 
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planned for and be aN-adable for use by com- 
munitj’ groups when such use does not in- 
terfere with the established education pro- 
gram, when the me is for a public purpose 
and activit)’ open to all citizens, and under 
necessary regulations, including reasonable 
and not prohibitive charges. 

9. The facilities of Ae public park and 
recreation ’sj-stem should be made readily 
available to organized school uses under re- 
ciprocal arrangements incorporated in of5- 
cial agreements. 

10. Parks may, with ads-antages to the to- 
tal situation, be acquired and des-eloped ad- 
jacent to public schools but not as a fixed 
rule, nor as a reason for the acquirement by 
the school district of less space than would 
otherwise be needed for school purposes. 
Since the complete school is in itself a po- 
tential local park and recreation facility to 
serst the neighborhood of which it is a cen- 
ter, it is often expedient for a park to be 
looted in a neighborhood that cannot be 
effectively sers-ed by an existing school. 

11. In a large city it may be impossible 
to plan for as many parks as there may be 
schoob. If appropriate inter-agency agree* 
ment can be reached between municipal 
go^ment and school government wherein 
s^oob may be incorporated in the total 
pbn of providing neighborhood recreation 
s^ce, duplication of areas and facilities is 
abided. 

12. Sharing of responsibility for year- 
round recreation service to all parts of the 
oty between municipal and school govern- 
ments is a practical matter subject to nego- 
tiation. It is also conditioned by legal author- 
•ty granted by the legislature, adaptability 
Or the facilities controlled by each public 
2gency to the public needs, financial ab3ily 
to meet the needs, and other factors. 

13. Constant administrative coordination 
^tween the public agencies having lecrea- 

responsibilities and between them and 
the various voluntary youth serving agencies 
inducting recreation for the public welfare 
should be established. Formal agreements 
should exist among the several agencies. Co- 
PP^tion should be further implemented 
“T ® committee or council com^sed of top 
^cl lay representatives with responsible 


chief executives serving in technical and ad- 
visory capacity. 

14. Enlightened administration of public 
parks and schools for wide community rec- 
reation use lightens the financial burden 
upon the voluntary youth-serving agencies, 
especially in respect to provision of capital 
funds for land and structures. A goodly 
part, but not all, of the recreation programs 
of the private agencies may be accommo- 
dated in schoob and parks. The public in- 
vestment in recreation areas and faolities 
fields far greater return to the taxpayers in 
terms of volume of effective use when pub- 
lic agencies punuc liberal policies in extend- 
ing privileges to the youth-serving agencies 
in the use of facilities without preference 
over the public agency’s own program. 

15. The public park and recreation areas 
and faaJifies require competent manage- 
ment on the site, efficient maintenance and 
skilled supervision. Management and super- 
vision extend also to the activities that take 
place daily, seasonally, and annually, and 
arc termed the “program." The program 
consists of participation by individuals and 
groups with many complex arrangements 
mthin them. For the most part the activi- 
ties are self-directed by the participants un- 
der their recognized leaders with such as- 
sistance as the professional public recreation 
staff may give. The role of publicly financed 
recreation leadenhip in parks, playgrounds, 
and schools (insofar as schools accept a place 
in the recreation program) is a multiple role 
that includes the following; (1) manage- 
ment of the physical plant; (2) supervision 
of the public in use of the plant; (3) pro- 
motion of activities with a view to larger 
and more beneficial use; (4) organization of 
groups; (5) scheduling uses of the faolities; 
and (6) incidental instruction. 

16. The role of leadership in a park and 
lecrcation sjstem is a professional role re- 
quiring penonal and technical preparation 
mrallel to but not identical to that of teach- 

Competence in performance of this role 
cannot be achieved without the benefits of 
vtar-round employment at a professional 
salary. Part-time or seasonal volunteer lead- 
ership is effective only when undertaken 
und« the general guidance of professionals. 
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17. The public parks of a city should recreation centers planned and improved for 
provide the floor upon which the superstruc- thdr accommodation, 
tore of recreation activities of the comma- 18 The executive piersonneJ in a park 
nity may rise. This structure consists of the system should consist of professional persons 

multiform hobbies and group activities that trained in their respective technical fields 
constitute leisure time culture. They are be- and imbued with the philosophy that a park 
coming mote and more numerous and in- department plans constantly with people to 

creasingly complex. Cities generally provide faimitate the adaptation of the park areas 

for the accommodation of sports hobbies, and structures to the variable recreation 
especially competitive games in the park needs of the people, and to expedite the 
system; now they are urged to provide the widespread use of the facilities by the pub- 
locale for a wide range of water activities— lie Only through these means are parks 

sailing, speedboating, water skiing, fly cast- used to the extent that the taxpayers may 

mg, fishing; for mechanical hobbies— motor- obtain full return from the investment they 

driven airplane flymg, model motorcar rao- make in the parks. 

mg, sportscar racing, motorcycling, model 19. The use of public parks and schools 
railroading, for nature hobbies— bird watch- should generally be free of charge. The right 

ing, collecting of natural specimens, pros- to enjoy a park should not be denied anyone 

pecting for minerals, for social hobbies because he may lack the price of admission, 

—social dancing, square dancing, folk danc- Special services, however, which arc enjoyed 

mg, for dramatics-stage plays and pageants. by relatively few or which are extraordi- 

All of these and other hobbies are subject to nanly costly to provide in comparison with 

voluntary organization and to some extent ordinary uses may properly be subject to a 

they can be pursued at home or in private moderate fee. The assessment of fees for 

establishments of various kinds; but tor the adult activities is mote justifiable than for 

most part they find their greatest develop- children’s activities, Inexpensive supplies 

ment in modem parks and other public should be furnished for group activi- 
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ties of children; adult groups should pro- 
ride their ova. Failure to pro\’ide frw a 
moderate supply of expendable play imple- 
ments, such as baseballs, softballs, bats, 
basletballs, rollejballs, table games, and the 
senes to depri\-e many children and 
jonlh the right to enjoy a satisfactory pky 
eipcnence with their peers in the part 
sj’stem. 

20. The use of public parks and special 
Mtdoor facilities within them should not 
w limited to the daylight hours. Rec t a tion 
“ practiced in the arly esxning hours pos- 
sibly more generally than in daytime. Effi- 
oent niuinination, becoming more and 
cffecbie and economial, permits 
^ much grater returns to the 
^blic thm formerly. Lighting of areas at- 
ha^ youth from other pbca of recration 
«mch are often negativ-e and destructive in 
“«uence. Lighting should be disacctly 
planned and installed to encourage partici- 
Pbon in recration actiiitie and not merely 
tne obseT\ation of others at play. 

. The program of public recration 
Soonld consist essentially of the activities 
people themsdve bring to the 
public pla^ juch as are planned, otganized, 
tad led by ih^. These activities should be 
^tated by improvements to grounds and 
y s^cture, by equipment which is essen- 
‘Os their enjoyment, and by the lader- 
‘P 0‘ 3 professional staff assigned to the 
For children and youth, however, the 
P^'^m requires ladeiship of professional 


and voluntary staff without which little pro- 
gram ensues, and for the lack of which the 
salutary outcomes in skill, interest, and good 
citizenship arc not achieved. 

22. A municipal park and recration sys- 
tem is not effectively administered unless it 
is atune to public interest, demand, and 
constructive opinion. In this respect it may 
be considered as akin to the system of public 
sdiools and eduation. Regardless of opin- 
ion as to how other municipal functions 
may best be administered, it is a highly 
prevalent opinion among recration and 
park experts and their professional associa- 
tions that a city does well to have a recra- 
tion and park board or commission of lay 
dtizens (or perhaps a park board and a rec- 
ration board as in many cities), and that 
sudi board or boards should have definitive 
responsibility for the planning, afablish- 
mcnl, and operation of the system with au- 
Ihorit)' to direct the chief esecutive of the 
department. 

23. The function of a park and recration 
board should be to organize the dty fw 
wholesome recrotion insofar as the munici- 
pal facilities will per mit, and as authorized 
R law. A board should not become essen- 
tially a land acquisition or land development 

S . for the resources at its command 
r also people, activities, interests, and 
traditions, the utilization of which m dem^ 
ciatic wajs eventuates in a program of pub- 
lic reaation that has an important place in 
the urban culture. 
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THE SCHOOL AS A COMMUNITY CENTER 

N. L. Engelhardt, Sr. 


SIKCE WORLD War H CKC.\T FORCES HAVE 
been set in motion affecting the fundamen- 
tal nature of American communities, the 
character of our homes, the daily use of 
man's tune, the ease of transportation, and 
the number and nature of agencies for com- 
municating ideas, knonledge, and under- 
standing. Stan is creating for himself a new 
environment and seeks to establish a more 
significant and universally more satisfying way 
of life. In the process old types of communi- 
ties are giving vvay to more livable centers; 
the modem thtuway, freeway, or parkway 
is replacing the railroad, dense popula- 
tiem centers are unloading many families 
into modem communities taking root in the 
open country; and emerging problems of 
community administration and financing as 
well as providing hciliHes for common use, 

in.flT.tI*.: »!*.•,» HlfS 
N«w r*rk 

AxkM W4rTr«H.A>l>kT 


cry for solution. The communities rising out 
of the open lands of the country will find 
the answers. The solutions need not follow 
the timeworn patterns of the older cities 
but will, without doubt, be tnolded to the 
new needs and the new ways of life. 

TOE COMMUNITY SCHOOL HAS LONG 

EXISTED 

The new schools serving the emerging 
social, economic, and cultural changes have 
in the two decades 1940 and 1950 given an 
inkling of what communities want in the 
way q( educational faciUties. They ate on 
htge sites, the buildings are functionally 
conceived, (the probability of expansion to 
serve new needs has been acknowledged in 
the planning), and the adaptation of facili- 
ties for general community use has had of- 
ficial approval. In other words, the com- 
munity School is coming into its own. To 
be sur^ the concept has always had wide 
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acceptance in this country; unfortunately, 
howe\-er, there has not always been the pro- 
\-ision of facilities that svxiuld permit the 
purpose to bear real fruit. 

The early colonial schools were commu- 
nity schools in spite of their limitations of 
space and equipment. Basically the school 
nas built to educate the young. In a de- 
mocncy this is certainly a delimiting pur- 
pose of education. More and more our 
present 170,000,000 population is veering to 
a recognition of the need for a "cradle-to- 
gravc” educational program. The growing 
youth must constantly adjust his educational 
horings to new situations and the adult 
citizen must be constantly alert to the edu- 
talional implications of a new earning situa- 
tion, of a more significant use of increased 
leisure time, or of an alluring opportunity 
for creativ'c achievement. The nanowly con- 
wi'^ed community school of the past century 
must be supplanted by an honest-to-good- 
ness comprehensive community school 
where youth as well as adult, man as well 
as ^man, the individual as well as the 
farnily, yvill find opportunity for economic, 
social, intellectual, physical, aeative, and 
gtowth on their way to the heights 
of American citiaenship. 

COMMUNITIES CHANCE OVER THE YEARS 

The conquest of time, space, and distance 
has not only changed the community, but 
has also de-emphasized or sidetracked the 
motives behind community building and 
mught confusion to the main urges that 
^Tf 4 ^^ many cities and towns. 

If America could today start anew in city 
uilding, how many of our large and me- 
■um-sized cities would be built on their 
present locations? How many would tend 
0 seek more advantageous placement? How 
would wish to better regulate their 
s^e? What dominant characteristics would 
P^®fcr? The relative proximity of the 
protective nature of the hinlei- 
high lands instead of bottom marsh 
m spring flooded terrain and the sections 
r and mountain contribute to com- 

ortable, bappy living are probable choices 
Or location. Satisfactory housing for all, 
reasonable travel distance to work centers. 


population in less than astronomical figures, 
fi^om from slums, retention pf nature’s 
advantages, superior school and recreational 
centers, would be powerful guides in the 
creation of the new city. The American 
people have changed their outlook. They 
have come to appreciate what a good mod- 
em community can be like. The examples 
of what the combination of architects, city 
planners, school planners, builders, writers, 
and visionaries have accomplished, have 
stimulated us to be content with none but 
the best. The making of better communiUes 
to fit American ideals holds great promise. 

THE FUTURE COMMUNITY IS IN THE 

MAKING 

The future community is in the making. 
To have the old city indulge in perimeter 
building will not suffice. To replan the core 
of the old city pulls at the puree strings and 
takes interminable time. Starting anew with 
approved standards of size and character 
may be a partial answer. At least, many 
efforts point in that direction. 

The old city cannot long continue to 
thrive with iU most competent leadership 
moving out to the peripheral areas and its 
old housing turning into congested slums 
for low-income groups. The congestion of 
narrow streets, the extensive loss of time to 
motor vehicle occupants, the illogical long- 
distance movement of workers to their wage- 
earning stations and the fears and dangers 
of this atomic age are mounting obstacles to 
continued prosperity and growth of the old 
large city. 

Man has discovered easier means of pro- 
viding food, shelter, and clothing than he 
had in the days of early community forma- 
tion. Time and distance, that once loomed 
as barriers to progress, today take on new 
and less frightening meaning. Power for pro- 
duction need no longer be used at its source 
but may be delivered hundreds of miles 
away. Long lanes of concrete clearly surpass 
parallel steel rails as a means of tra^rte- 
tion in many services to our people. 1 he jet 
age promises to make neighbors of all man- 
kind. 

Today man can easily transport raw ma- 
terials to any point of production; the nec- 
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essai}' motive power for his machinery is 
a\'ailahle from a nehvork of seemingly end- 
less wires and pipelines. Millions of cars, 
trucks, and buses cany man and his goods 
with ease to any point of santage. The 
important elements tosic to early community 
pbnning have less significance today. Man 
can produce with ease and in abundance the 
material necessities and luxuries to satisfy 
his wants. To accomplish this, he can build 
his production centers where safety, climatic 
desirabilit)', and living advantages dictate. 
Nature’s controls over the determination of 
man’s abode have slowly but definitely been 
losing their potency. 

The intangible instruments of community 
creation and promotion have, however, not 
lost their power. Happy home living, mean- 
ingful objectives, the drive of successful 
achievement, and assured continuity of life 
service in the werk of the world underlie 
man’s interest in community building. Fu- 
ture community gains are more and more 
dependent upon more and mote education, 
more and mote strengthening of the intan- 
gibles. School and community interests are 
intertwined. Greater undentanding of hu- 
man nature, fundamental appreciation of 
man’s past achievements, and oelief in man's 
limitless potentials can come from the vast 
resources of the community school and 
make for a fundamental contribution to 
comraunit)' growth. 

LAND NEEDS OF THE COMMUNITY 

SCHOOL 

Adequate amounts of land set aside to 
sene the common needs of the people pro- 
vide the best safeguards for keeping a com- 
munity as a desirable place for bringing up 
children and satis^ing family needs during 
the maturing years, hlany old communities 
duplicated their facilities as their adminis- 
trative patterns evolved under political, so- 
cial, and economic pressures. Certain iccic- 
ational and cultural needs were sen-ed by 
parks, public recreation departments as well 
as by Boards of Education. Tomorrow's 
communities will desire to consene their 
financial resources by encouraging a sin^e 
organization to serve where in the past two 
or more have been providing fadlities, staff, 
and programs. One well-conceived budg^ 


provides more efficacious service than two 
diluted ones. Agencies and municipal de- 
partments have tended slowly but definitely 
to assume functions that properly belong to 
the school. In the better administered com- 
munities mergen are encouraged to elimi- 
nate Overlapping in community services. The 
schools tend to render the best service in 
recreation and phj-sical education, as well as 
in the social and cultural programs of the 
various community groups. A single but 
ample pattern of play areas, indoor and out- 
of-doors, properly belongs under the school- 
board’s administration. 

Thus the best is assured that the com- 
munity can provide for its available funds. 
The musical and dramatic arts should have 
its school facilities planned so that all in- 
terested communih' groups may also utilize 
them to the full. The industrial arts facilities 
of the school may serve the many men and 
women who crave the chance for further 
wwk in this field but cannot provide the 
facilities in their own homes. Duplication 
of shops and stages, outdoor playfields and 
indoor play floors, and the like, does not 
bring the community advantages that would 
be gamed through a well-rounded, single 
plan developed to serve all community sec^ 
tions and t)pes of neighborhoods. 

The fact that bnd saf^uards the future 
as well as the present community program 
has become clear to many school brards, as 
the following list will testify. In early co- 
lonial times when land was plenb’ftil, only 
a fraction of an acre was frequently set aside 
for school purposes. In the mid-twentieth 
centurj', when open land prices rose to new' 
highs, many communities from coast to 
coast acquit^ 40 to 100 acres and more for 
their secondary schools w-ilh the prospect 
that they would serve community purposes 
in many fields of human desires and achieve- 
ment. 


FACILITIES FOUND ON COMMUNITY 
SCHOOL SITES 

'The following checklist gives a compre- 
hensive idea of what needs might be served 
on a community school site. To be sure, the 
community school must be the creation of 
the people it is to serve. There is nothing 
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TAILS M 

Ssin« Senlw High S«»oal WaM/»l #A« Naiha 

with SitM of 40 to 100 ax* Moro 4ef«f, I947-I95&* 


Size of 


CONNECTICUT 
Gioton Stniot High 
Somers High 
Wallingford High 

ILLINOIS 

Piasa Community High 
New West High. Rockford 

KANSAS 
Manhattan High 
(including extensive park acreage 
nhieh adjoins site] 

MARYLAND 
Boonsbero High 
Hancock High 

Mace’s Lane High, Dorchestet 
County 

North County High, Dorchester 
County 

North na|etstown High 
Salisbury High 

Wicomico Senior High, Salisbury 

MASSAaiUSCTTS 
Agawam High 
Ludlow Hi^ (1st unit) 

Mount Everett Regional School 
Silver Lake Regionat )t -Sr High, 
Kingston 

Tantasqua Stuibndge Jt.-St. High 
Wayland High 
West Springfield High 

MISSISSIPPI 
Greenwood High 
MISSOURI 
Kfflwood High 
Rivetview Gardens High 

NEW JERSEY 

Bridgewater Township High, Rantan 


6$ 

100 

92 


17+ 


$0 

41 

47 

81 


NEW YORK 
Baltstoo Spa )t Sr High 
Claikstown High, New City 
Edgemont Jt.-St High. Greenbutgh 
Great Neck Jr -Sr. High 

HemcksHigh 

Hudson Faffs Jr ^r. High 
Massena High 
North Cokmie High 
Syosset Senior Hi^ 

Wheatley School. East Williston 
NORTH CAROLINA 
Myers Park High, Charlotte 
North East High. Charbtte 
South West iJigh, Charlotte 
West Charlotte High, Charlotte 
(40 park acres aborning) 

West Mecklenburg County High, 
Charlotte 

PENNSYLVANIA 
Lower Mction Township High, 

Ardmore 

RHODE ISLAND 
New Rogers High. Newport 
North MHgstown High, Wickford 
SOUTH CAROLINA 
Aiken Senior High 
Blue Ridge High — 6 yrs , Greenville 

Bryson — 6 yr School, Greenville 
County 

Langjey Bath Clearwater High, Aiken 
CWity. Aiken 

Ridge Spring Monetta fi yc. High, Aiken 
County. Aiken 

St. Marki — 12 yr. School, Greenville 
County 

Wagener— 12 yi. School, Aiken 
County 

VIRGINIA 
Danvilte High 

E. C. Class High, Lynchburg 


* Checkrf for accuracy by the school officials in each commiiiuty. 

Sowc*: EnieDmUl, Eatelharft, LeecMt and Cornell, Educabnal Comultanti, Mew York. N.T. 


Size of 
Site in 
Acres 


46 

45 


92 

40 

62 

55+ 

54 
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so abhorrent to the American concept of 
education as the standardization of its 
schools. The school must fit the communi^ 
of whose flesh and blood it is Mrt. It must 
capitalize on the communitj'S resources, 
both human and material. It must not be 
a closed proposition but should pnndde 
growth opportunities arising out of a ihiill- 
ing, inspirational community life. The school 
and the land will be joined. The least ex- 
pensive laboratory may be the land. The 
broot, the wooded area, the meadow’, and 
the swamp hare all been used fruitfully for 
learning. 

Each community may be comprised of 
many neighborhoods, all of which mil gain 
from their crwn type of school. The home- 
school, the neighborhood school, the re^ 
gional school may define the tj-pc of school 
but certainly not the content. These should 
s-ary according to service needs. The build- 
ing, as well as the site, should be tailored 
to fit community needs. 

LIMITED PHYSICAL EDUCATION AND 

HEALTH FACIUTIES 

A({ too frequently in the past, the faali- 
ties for physical education and health in 
many schools haic spelled a denial of op- 
portunity to all bo)-s and girls attending. 
Some of the disadiantages of limited physi- 
cal education facilities are: 

I. One hour of physnal education per weel 
per student instead of one hour per day. 
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2. The training of a small high powered 
group of specialized athletes instead of 
training and game competition for all 
the indents. 

3. Extended opportunities for boys as con- 
trasted with limited provisions for girls. 

4. Emphasis on spectator games and less on 
recognition of games and exercise for 
pleasure, individual growth, and full rec- 
ognition of individual needs. 


ElfMENTARY SCHOOLS AND JUNIOR 

HIGH SCHOOLS 

What has been written above about high 
schools applies equally to other types of 
public educational facilities, such as elemcn' 
Ury schools, junior high schools, and junior 
colleges. The score card reproduced below 
reviews the factors that must be considered 
in site selection for the several types of 
schools. It must always be kept in mind 
that: 

1. The Community school must provide 
long sen-ice for its people. 

2. It should be recognized as one ol the 
most significant assets of the community. 

J. The community plan should be built 
around the school. 

4. Highwajs should be planned in such a 
way that no detriment to the school will 
result. 

5. The school grounds and other fadlities 
should contribute to the welfare, ad- 
vancement, and happiness of all (he 
people. 


T*«te z-x 

Cktciflif «f Ittnif «( S«a>«r Hlffc Sekeel Slr«i* 

Wanted Wanted 


Items 

Now 

Lata 

jVot 

at 

m 

""" 

Now 

Lata 

Not 

at 

AIT 

A. Re^'rcd Building Area 



8. Stadium 




1. School buildine CT buiWmgs 



V. Outdoor swimming pool 


, 


i- 1 ransportation earage 



10. Heating plant 

' 



h t-ield house 



II. Housing (or animals 



— 

4. Caretaker's cottage 

S- A^ncultunl sheds Of hams 

— 

— 

12. Bicycle shed 





z 

6. LJteenhouse 

7. Stonge sheds 

— 

— 

__ 14. Bcnr Scout or other club- 

fiwise for boys 


— 

— 



* From School Planains and Building Handbook, p. 2SS. b)r Engcihardt, Engelhatdt and Leggett. New 
York: F. W. Dodge Corporation, 19 S6. 
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TOMORROW 

Tomorrow's community schools, in their 
various forms, will serve the young, the 
old, and those in between. The phj-sical 
education and reaeational facilities will be 
geared to the broadest possible community 
needs. All the fadlities will serve many 
groups— the producen, the distributors, the 
human and material service fields, and the 
professional areas. They will stress the op- 
portunity for broad as well as intensive 
learnings. The school's environment will 
add joy and inspiration to the learning tasks. 
The laboratories of learning will recognize 
that citizens grow as individuals as well as 
members of groups, and that opportunity 
for exercising initiathr;, participating in 
pbnning and action, and the privilege of 
accepting responsibility are essential ele- 
ments in the growth processes. This school 
wlucs the inheritances from past human 
achie'ements and furnishes the background 
for their thorough understanding. The school 
also welcomes and makes pronsion for the 
new media of enlightenment and stresses 
their salucs for individual as well as rruss 
use. 


The school is planned around all phases 
of human growth and achievement. TTie 
sodal development of >-oulh to take his con- 
structhe pbee in a well-rounded community 
is pbnned for. Participation in the drama, 
the fine arts, and the home arts comes from 
programs pbnned for the earliest learning 
leseb through the bter reaches of life. 
Health and ph)’sical education are not just 
giverr lip service, but wholesome and com- 
prehensive guidance and participation are 
made realities. 


THE COMMUNITY SCHOOL MIRRORS 

THE FUTURE 

The community school, in its corridors, 
its library- and museum spaces, and its citi- 
zens* and parents’ conference rooms, pic- 
tures the community’s growth and its future 
pbns. Here the story is told of indiridual 
achievement and of poup accomplishments, 
and the inspiration is found for the creation 
of the best kinds of homes, the building of 
constructive and productive lives, and the 
molding of community and national loyal- 
ties that will meet every future test and 
challenge. 


»ACE RELATIONSHIPS 
A JUNIOR HIGH SCHOOL 



t^gelhcrdt, Engelhardt, LeggeJf and Cofnell 
Edocotlorial Consultants 







NUMSCRS ON BLO^S ItfOICATE ORDER OF CONSTRUCTION 


LITTiESCHOOC 



Riverview gardens senior high school 


* H4SM9-IU-. iffcw 
* ® “‘"SXC. MSOCUTE SHCHITecT 


ENSELHlflOT, EN5ELHAR0T AND LESGET 
educational consultant 
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TAItt >-) 

Use the second half of Column 1 fot the imrti oa the Vtfceed iiihd.vuioni when a specific site is being 
taied. The second half of Column 2 petmih tmnmalwn of these scotes. 


Location of Site Unda Considetation — . 


;TE.\f 

DESCRJPTIO.V 

1 

2 

1 Present and Future Em ironment 



75 

A Nature of present iurtoundinp 

1. Character of nearby residen- 
tial housing 

2. Freedom from business dii' 
tractions 

1 Freedom from noise, odors. 
diuL and traffic of industry 

4. Remoteness ftorn railtoadt, 
landing fields, docks 

5. Remoteness from heavily 
traveled highways 

Ceneial locality ahould offer only the 
most favorable social inffuencts 

Not neat commeiciat renters or shops 
which take on nndrsirahle character- 
■sties 

Set distmctly apart (ram industry and 

Its inconvewimees ritvaAing winds 
(ally ronndered 

Without impact et disturbing condi- 
(tons from Iticsc traffic ctnlets 

Sufficient^ protected from highway 
lunses and baiards 

50 


6 Protection (tom present and pos- 

sible future Sir traiel routes 

Location approved after cartful studv 

of Calie-olf and landing practices and 

low flying of airplanes 

)0 


C Future prospect fot tunoundmp 

Conservation of an attneirve com- 
munity setting stems assured 

1$ 


It Integration with Community Pbnning 


75 

A. Acceptability in complete com- 
munity plan 

The rite salofies the reijuireinents of 
the comprebenrnc community plan 
and contributes its share of values 

50 


B, Non interference with other 
community pTO|eCtS 

Sufficiently remote from hospital, 
church, and other community tones to 
that they will suffer no disturbance 
from large groups of children 

IS 


C. \'alue for extensive crnrirnunity 

Accttsiblc and Rsddy idfusted to 

10 


HI Role in Comprehensive School Btulding Plan 


100 

A Scientific determination of loca- 
tion with respect to present and 
future population 

Obiecthre lechnupies Used to measure 
poMlation in all aspects contributing 
lo best choice 

25 


B. Integration with existing schools 

Selves a tenitoiy without overlapping 
or duplication srilh existing schoofi 
whidi Mve the promise of permanence 

25 


C. Place in ultimate ichoot program 

Pcnruneirt dedieation to education as 
(at as foreseeable 

25 



Nw^YoA-F^'W^D!rf"g2'^ **”*^*' Engelhard! and Leggett. 
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ITEM 

VI Site Charactenstics 
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DESCIUPnON 1 ^ 

200 


A Shape of site 

B Present utilization 

C Aesthetic value of site 

D In&uence of site on building de- 
sign 

E Possibility of preferred onenU 
tion for all rooms and all game 


Square ot lectangubr b ptrfetred over 
v^inegubr or “shoestring" sites 
Site should be free of itnicturei in- 
volving high costs for lemoval 
Maximum capitalization of viesvs at a 
disbncc and at close tange 
Stnnubiion of community accqstable 
design Ibiou^ chacactenstics of site 
Dimensions of site offer no fcstnction 
to freedom of pbnning 


50 

25 

25 

10 

2? 


F. Prevalence of characteristics us- 
able to educational advantage 

G Ease of surface adaptation for 
buildings, play areas, and parking 

H Subsoil conditions 

Abundance of natural resources such as 
trees, natet, and elevations 

Sutbee and nearsuiface conditions 
oflet no known handicap to pbnning 

No excessive fill. sock, quicksand, or 
lubsutface water eonditiont known 

15 

25 

25 


VII Utility Services 



50 

A Proximity of utility connections 

1 Water connections 

2 Sewage connections 

Ready access to utilities should be pos- 
sible 

Excessive trenching not required 
Reasonabtv near connections are pos- 

25 


3 Cas 

OEtanee for gas connections reason- 
ably short 



B Feasibility of making serviceable 
utility connections 

Freedom from undesirable subsurface 
conditions 

25 


vm. Costs 



100 

A Cost of bnd 

Favorable comparison with other 
nearby bnd costs per acre 

50 



B Coit of site picpaiation 


No unusual site featnies necessitate e 
of land Site chararlribtics lend thcmselvw to 


cnararinoiics leno incniseive 

contours for building and pby complete and distinctive pbnning 


2. Sufficient elevation fat safe- 
guarding drainage at reason- 
able cost 

5 Freedom from drainage from 
contiguous hnd 

4 Ease of preparation of parking 
areas, entrances, and service 
toads 

5 Additional charges for piling, 
lock excavation, tree removal, 
and the like 

6 Removal or razing of existing 

buildings ® 


SuSiriently coonnanding location for 
buildings and reasonable ad|ustment 
for pby areas 



Parking areas feasible for teachers, visi- 
ton. md stodeuts. Ready creation of 
toads possible 


Site condibons make Cot no senous 
costs for these items 

Salvage value of existing structures 
establishes lour cost 


25 
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A GUIDE TO PLANNING AND CONSTRUCTING 
NEW FACILITIES 

M. Alexander Gabriehen 


PLANNING NEW FACIUTIES INVOLVES CONSUK 
crably more than the mere birth of an idea. 
Il includes all the processes essential to the 
successful completion of a facility. Many in- 
dividuals, departments, community groups, 
commissions, and school boards have failed 
to achieve their desire for new facilities be- 
cause of inadequate or poor planning. Any 
proposed new facility that is not an out- 
growth of a master plan requites careful 
consideration of its relationship to the total 
enterprise. 

In the construction of educational and 
recreational facilities American communities 
have become great “imitators.” Community 
leaders sec something they lihe in another 
community and often come to the conclu- 
sion that It is exactly what they need. They 
borrow the plans, or hire the same architect 


INiilretlen: A platting groip la aetlat 


and, except for minor changes to avoid being 
accused of outright plagiarism, they dupli- 
cate a facility. Some plannen justify this 
type of planning on the basis that it saves 
time and argument. Furthermore, they ra- 
tionalize their actions by saying, “If the fa- 
cility has proven to be good elsewhere, why 
don’t we capitalize on proven experience!” 
Every community is different in some re- 
spect. Each has its own particular desir«, 
and resources or ability to pay. These dif- 
ferences must be taken into consideration in 
planning. 

A fact that is too often overlooked is that 
a new facility may be used not only for the 
present but for many yean to come. Since 
schools or recreation plants should be usable 
for at least fifty years, buildings that contain 
the greatest degree of flexibility in design 
are most apt to meet future educational de- 
mands as well as current needs. Planners 
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must have the courage to project their think- 
ing into the future. 

The two aspects of planning that are 
fundamental if a facility is to be good are 
“cooperative” and “functional” planning. 

The chief administrative official, wh^er 
it is the Superintendent of Schools, the 
Suj^ntendent of Recreation, or the Su- 
perintendent of Parks, should be responsible 
for the planning of new facilities. He may 
delegate some of the details, but he can 
nes-er dele^te his responsibility. TTiere may 
be others invohed in approving plans, but 
the over-all responsibility of the planning 
rests with the top administrative official. 

A principle basic to good planning is that 
those vsho will eventually use the facility 
should have a part in its pbnning. Simi- 
larly, those agencies in the community' 
»hich are engaged in related programs, or 
which might on occasion use the fadlity, 
should be represented in the planning proc- 
ess. Often there are individuals living in 
the community who possess special talcnb 
and abilities that make them valuable to the 
planning team. Do not overlook retired men 
and women. These people, as well as others 
who mieht have something to contribute, 
^_uld be a part of the “planning team.” 
Tnis is what is meant by cooperative plan- 
ning. Once the requirements have been de- 
termined, further cooperation between the 
architect and plannen is essential in order 
to bring the ideas of the group to fruition. 

Physical education and recreation person- 
nel have been notably weak in the area of 
^nning. Consequently, they are frequently 
by-passed. There arc very few Superintend- 
^ts of Schools or Recreation who would 
not welcome help from the physical educa- 
tion director, teacher, or recreation leader 
«n planning physical education and recrea- 
ti^l facilities, provided he had assurance 
J^t this help represented knowledge of 
both educational needs and profcssiorul 
standards. 

29 SUpt In tht Planning and 

Construction of Now Fodlitiot 

Naturally, the procedures required in the 
d^elopment of any building or outdoor fa- 
cility wnTl vary according to the type and 


philosophy of the agency for which the fa- 
dlity is bdng constructed. States arid mu- 
nidpalities with their public works depart- 
ments and corps of architects and engineen 
have well established operating procedures. 
Nevertheless, the steps below give a general 
outline of the procedures involved, and with 
slight deviations can be applied to most 
school and public or private agency situa- 
tions. 

1. The idea of a new fadlity is bom 
within an individual, or as a result of group 
discussion. 

2. The actual need for the facility is de- 
termined. The question of “why do we need 
this fadlity?” must be answered. 

5. Visits to similar facilities in the com- 
munity or adjacent communities are made 
by the individual or group with the idea of 
becoming familiar with similar types of fa- 
cilities. 

■4. Data on cost of construction and op- 
eration of such a fadlity are obtained. 

5. The idea originator or group now sub- 
mits the idea to the appropriate adminis- 
tntor. This is usually the person’s immedi- 
ate superior (supervisor, principal, director, 
etc.). 

6. The supervisor determines whether 
further preliminary study is desirable and 
usually involves other members of the staff 
in the discussion. 

7. The idea, accompanied by collected 
data, is presented to the board, commission, 
or any other form of managing authority for 
its consideration. 

8. The managing authority (board, com- 
mission, or committee) may establish a 
planning group involving professional and 
by personnel to study further the need for 
the proposed facility. 

9. After the necessary study is made of 
the educational or recreational needs, the 
pbnning group makes spcci&c recommenda- 
tions back to the iiunaging authority on 
suchmattenas 

a. Dcsirabnity of project 

b. Need for special consultants or services 

c. General sc ope of the pro j ect 

d. Suitable site or sites for the facility. 



PLANNING AND CONSTRUCTING NEW FACILITIES 


10 The managing anlhorily inlcn-ie»i 
sMral architects, and on the basis of cri- 
teria established b> them selects the archi- 
tect for the project. 

11 Tile selected architect receives state- 
ment of educational or recreational needs 
and spcafications and draws up preliminary 
plans and cost estimates. 

12 Preliminary plans and cost estimates 
appros-cd by the managing authority. 

13. Discussion of the plan for financing 
and the possible selection of bond attorneys, 
if necessary, by the managing aulhonty. 

H Managing authority begins to pro- 
mote idea ualh public through the news- 
papers, radio, tefcMSion, public meetings, 
discussion groups, special brochures and spe- 
cial displays of proposed plans in prominent 
places. 

15. Submit issue to the s-olcrs for ap 
prowl if necessary. (In some instances poo- 
lie hearings must be conducted before a 
referendum is held.) 

16. ff the plan is approred by voters, 
dnw up educational or recreational specifi- 
cations for the facility fat the architect. 

17. Contact with the architectunl firm 
for the prepantion of Enal dnwings and 
spcciEcstions. (It is usually the same firm 
that drew up the preliminary pbns.) 

18. Approval of working plans and speci- 
fications by the managing authority and any 
other approving body, such as the State De- 
partment of Education, and Public Works 
Department. 

19. Advertise for bids on construction and 
enuipmenl. 

20. Opening of bids and awarding of con- 
tract for construction. One of the steps in- 
volved in this process is the legal approval 
of the contract and the establishment of the 
schedule of payment. 

21. Supervision of construction. There 
arc usually two kinds, one supplied by the 
agency for which the facility is Ixiing con- 
structed and the other by the architect who 
drew up the plans. In some instances both 
are used. Supervision by the architect is 
usually written into his contract. 

22. Progress reports to the managing au- 
lhonty on various stages of construction 
(such as grading of site, excavation, fonnda- 


tion, fint floor, second floor and so forth). 

23. Inspection and acceptance of facility 
by the contracting agency {managing au- 
lhonty). 

2-4. Construction contract compietca. 

25. Insurance arrangements nude. 

26. Erjuipment, supplies, and nuchines 
brought tn. 

27. Staff orientation to facility. Instruc- 
tions m care and use of firilitv’. 

23. Dedication of facility and occupancy 
of premise*. , 

29. Periodic inspection of fadlity, check- 
ing for operating clcficicndcs for which con- 
tractor i* respomiblc. 

Cheek Utt for Dvom RtipentihU for 
Planning Now Fetilitlo* 

Tlic thief Khool officer or the Supenn- 
tcndcnl of Rccrealion is ustully responsible 
to a boaid or commission for the pbnning of 
any new facilit)’. He wfl) naturally seek help 
in his pbnning and w-ffl undoubtedly dei^ 
pte a considerable portion of the responst- 
Mity to memben of his staff. In order to as- 
sure that nothing is ovetlooVed the pawn in 
charge should prepare a check list as a guide. 
A t)-jMC8l check list of this ly'pe is shown be- 
low. Once a Step has been aecomplisbevl it 
should be checked off. 

1. lbs the actual need for the fadlity 
been fully determined? 

2. Have the people who wall be operating 
the fadlity had a part in the pbnning? 

3. Have the operating and truinfenanre 
costs been detaniined and incorporated in 
thehvidget, so ilut when the facility is com- 
pleted funds will be available for full op- 
eration? 

4. lias it been determined that the archi- 
tect has on his staff, or will secure, specbl- 
ized technical services, such as site pbnncis, 
bndscape architects, illuminating engineers, 
structural engineers, acoustical engineers, 
and others as required for spccbl areas, such 
as swimming pools? 

5. Have all the legal implications been cs- 
pkned and legal advice sought in connection 
vsith bond elections? 

6. Has a time schedule for pbnning and 
construction been worked out? 
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7. Haw lay and professional commitlecs 
establbhed to assist in the preparation 
® the recreational and educational speciG- 
cations and requirements? 

*• ^'"c all local building codes, state 
^gulations, and laws been considered in the 
punning? 

9. Is the proposed site for the facility the 
t^st possible location, adequate for both 
and future needs? 

j*”- ^ the facilitj- part of a nustcr plan of 
'‘f’ol or community recreation dcs-elop- 
ment? ' 

H. Has it been determined that the coiv 
lu^°'^th*'° b!*^ plans are qualiGcd to 
12. Haj the administrator in charec made 


a list of all the things that need to be ac- 
complished in a sequential order? 

15. Has resource materia] been provided 
for individuals and groups to study in help- 
ing to arrive at desirable spcciGcations? 

H. Has provision been made for the plan- 
ning group to visit other similar facilities in 
the community or adfacent communities? 

15. Has the eventual program to be con- 
ducted in the facility rcccivrf consideration 
in order to help establish size and design of 
the facilit}'? 

16. Has the pbnning tahen into consider- 
ation population growlh and possible 
changes in the social structure of the com- 
munity? 

17. Has someone been designated as the 
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“clerk of the works” or building inspector 
who is qualified to do a thorough job of 
checking the construction with the plans 
and specifications? 

18. Has the expected life of the fadlity 
been determined and incorporated into the 
planning and specifications? 

19. Have the equipment needs of the 
building been included in the cost estimates? 

20. Have careful procedures and criteria 
been established to select the architect? 

21. Has a policy been established for ef- 
fective working relations behseen such peo- 
ple as the builder, surs’cyor, educational con- 
sultants, advisory groups, "clerk of the 
works,” inspecton, architects and technical 
engineers? 

22. Has-c the services of professional ad- 
nsory groups at the local, state, and national 
le\cl been sought? (State departments, 
county planning groups, fire departments, 
safety engineers, and s'arious federal depart- 
ments.) 

. 25- Has a procedure been established to 
handle all "change orders" in order to pre- 
'■ent hasty changes to plans which w'ere 
many months? 

Zx. Has the instalbtion of fixed equip- 
ment, such as machinery, basketball back- 
lit in the gym, and apparatus floor fixtures 
ma'lc a part of the contractor's respon- 
*' II iL present taring down 

Wlls by equipment people immediately after 
^mpletion of the building? 

25, Has community interest been pbeed 
Phonal and politial interest in the 
. of sites, awarding of contracts, and 

m the general pbnning of the facility? 


SmCTlON OF THE ARCHITEa 
The architect is a key figure in the pbn- 
construction of any new facility, 
c should be brought info the pbnning pic^ 
as the board or nunaging au- 
apptos-ed the project. The archi- 
-f" should be artfully selected. Boards 
, ^Jablisb critern for the selection 
, *®q 1 needs and professiorul arebi- 

Pthics. Tlie Amcrian Institute of 
has a\aibble a "Standard 
of Questionnaire for the Selection of 


Ardiilects for School Building Projects.”* 

Some general guides in the selection of the 
architect are: 

1. No architect should be selected merely 
because of loal residence, friendship with 
anyone connected with the project, or the 
artistry of bis sketches. 

2. Once a tentative selection of three or 
four architects has been made, sisits should 
be nude by members of the Board to facili- 
ties recently completed by the architects in 
order to see at first hand the kinds of build- 
ings they ha\-e erected. By talking with the 
loal superintendent it is possible to lam 
about the ethial and businesslike rebtions 
of the architect with the board, contractors, 
and others involved in the pbnning and con- 
struction of the fijcility. Other questions that 
might be raised arc: Did he complete the 
work on time? Were there many "change 
orders”? Was the final cost more or less than 
the original atimate? Was he willing to take 
suggations? 

3. Each architect should he interviewed, 
individually if possible, in order to obtain 
necessary information and provide him with 
the opportunity to expbin the services of his 
office and to demonstrate some of his work. 

4. Architects who propose to vioble the 
codes of the architectural profession should 
not be hired. 

5. Beausc an architect has nesTt con- 
structed a building or fadlity of the type 
desired, it docs not hold that he is not com- 
petent The architects who designed the 
Swimming Stadium at the I9>6 Olympic 
game at Melbourne, Australb, lud neer 
before deigned a swimming pool. The archi- 
tect who has cralri-e imagination, a willing- 
nes to lam through rearch and study, 
and the ability to ct»petate an usually om- 
comc any bek of experience. 

6. It is Ksentul to obtain a clar dcte^ 
miiulion of the scnice which arc to be 
rendered under the architect’s fee. This 
should be included in the ardiitcct’s con- 
tract. Particubr items to watch out for arc: 
Tlic etent of engineering scnice provided 


lAvtiUbk from llx AI\. 1715 New Yeti .^»t- 
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under the fee; the type of supervision pro- 
vided during the actual construction; and 
the number of sets of plans and specifica- 
tions that are to be proi’ided. 

7. A time schedule should be agreed upon 
by the architect and the board in order to 
establish target dates for completion of vari- 
ous phases of the project. 

8. It IS best to engage a local attorney to 
handle the legal problems related to the 
building program The cost of legal service 
should be figured as a part of the cost of the 
facility. 

OE^RMINtNG REQUIREMENTS FOR A 
FACILITY 

It is obvious that the architect must be 
supplied with certain specific information in 
order to draw up the plans properly. This 
information will include such data a$: 

1. The community’s conation of what 
the facility should be liVe. This idea is im- 
portant since it represents the philosophy of 
the planning group. If it is not adequately 
set forth the architect will come up with his 
own conception which might be in conflict 
with the function the facility is to serve. 

2. Location of the facility. 

3. Topographical survey of the site in- 
cluding the result of borings to determine 
foundation requirements. 

4. Availability of funds and the approxi- 
mate amount to be spent. 

5. Su^ested sue of the facility as related 
to the number of people expect^ to use ft 
(peah capacity and average daily use). 

6. The nature of the program and ages of 
prospective users. 

7. Any special design features, such as the 
height of ceiling, wall material, location of 
doors and windows, and special whine for 
television. 

8. Any special features related to lighting, 
acoustics, storage, and materials to be used 
in wnstmetion, such as asphalt suiface, tan 
^rk surface, ceramic tile walls, electric wall 
fixtutK, drinking fountains, and any other 
speciaJ features. 

9. Any special safety features that should 

"' 6 “ 
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10. The specific requirements for every 
area in the building (gym, auditoriuni, 
lodxr rooms, special rooms, classrooms, and 
adnunistrative suite ) . 

The above requirements and specifications 
must be carefully planned and all potential 
users, both professional and lay, should Iwve 
fhc opportunity to contribute su^estions 
rather than “rubber stamp” the ideas of 
other people. Discussions should be held 
between the architect and school officials or 
recreatioR administrators. In many instances, 
the aichitect will be able to give consider- 
able advice and suggestions. There ate time 
when the architect might request rertain 
information which is not included in the 
original spccificaitions. 

The facilities that ate represented in the 
sports, physical education, and reaeation 
programs consist of so many kinds that it 
IS impossible to provide a detailed check list 
for each facililv. However, it may be helpful 
to potential planners to illustrate a typical 
check list for a high school indoor ph^ical 
education plant. 

Physical Educalien Plont Check list 

1. Number of Teaching Stations Re- 
quired. The number of stations will also in- 
dicate the sire of gym needed and whether 
one or hvo gyms will be required and the 
nature of the other teaching stations such as 
swimming pool, special exercise rooms, and 
so forth. 

2. Location in regard to site and balance 
of the school or recreation plant. 

3. Dtmensions of all areas such as locker 
rooms, showers, gyms and other rooms. 

4 . Height of gym ceiling and other teach- 
ing or service areas. 

5. Ataterial for floor coiering in mm. 

6. Wallniaterial. 

7. Acoustical tiealment desired. 

8. Lighting requirements; actual foot 
candles of illumination desired at eye level. 

9. Heating and ventilation requirements. 

10. Storage space desired. 

n. Office space. 

12, Spectator requirements and type of 
sat^ Toll-away or fixed type bleachers in- 
cluding size. 
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13. Apparatus, floor, and ceiling fit- 
tures or mountings to accommodate all t>pcs 
of apparatus. 

14. Lobby or foyer size requirements for 
gjin. 

15. Tjpe of basketball backstop to be 
used; swing up, roll-away or fixed. 

16. Bufictm board location and number. 

17. T)pe of folding partition ff one is 
recommended. 

18. Wainscot and cs'c bolt loations in 

Mil. •' 


19. T)pe of floor finish. 

20. Loation and tjpe of court markings 
desired on floor. 

21. Any special electrical fixtures, such as 
special wiring for public address ssstem or 
telesTsion. 

22. Exit doon, both within building and 
those leading to outdoor play fields. 

, f^ker room at peak load and average 

daily load. 

24. Storage locken or baskets required 
(sue and number). 

locken required (size and 

26. Floor material recommended in locker 
snd shower rooms. 

Va of lockcrioom ceiling. 

40. Special dressing facilities for intcrscho- 

bstic sports (if requited). 

( . * wmmun/fy use to be made of the 

acilities and will any special dressing faefli- 
tJes be needed for adult use? 

30. Other features of the locket room, 
uch as number of drains, color of walls, air 
emperature desired, number of shower 
. , /^"uking fountains, toilets, width of 
. bulletin board, minors, and size of the 
toweling room. 

nient for drying room equip- 


« towel issue room. 

■ ^^ount of illumination requ 
roughout the locker room. 


:iTr.i.-L detailed the data supplied the 
}. the better. Inevitably there will 

compromises; nevertheless, this 
DrPM °ccur at the initial stage of the 
Gear of the requirements and sped- 


CONSTRUaiON COST FAaORS 

It 1 $ always perplexing to the laysnan to 
Icam (hat one building costs hvice as much 
as another building of comparable size. It 
should be realized that there are many fac- 
tors (liat influence the ultimate cost of a 
facility. Tlic major suriables are: Cost of 
hnd and preparation of site for use; cost of 
labor at time of construction; building ma- 
terial cost at time of construction; building 
design, cubage space, and total square foot- 
age of facility being planned; climatic con- 
ditions; extent of landscaping; “frills" or 
"gingerbread’’ included in building. 

Hie standard budget items of a building 
project usually include the following: 

1. Preliminary cost; 

Acquisition of site 
Site development 
Ixgalfces 

Cost of bond issue 
Promotion and publicity 
Preliminary architect fees for prepara- 
tion of preliminary plans 
Consultant fees (educational or special- 
ist) 

2. Architccturalfecs; 

Preparation of architectural and engi- 
neering plans (working plans) 
Supervision of construction 
Engineering requirements 

3. Construction cost: 

Building contract and subcontracts 
Supervision cost ("clerk of the works ) 
Building permits 

4. Equipment and furniture: (up to 15 

per cent of the total budget ) 

For buildings 

For outdoor play areas 

5. fnsurance 

6. Contingenaes: (usually 10 per cent of 

total cost) 

OPERATING COST FACTORS 

Once the facility or building has been 
completed it must be operated and mam- 
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lained. The major operational iteitis to be 
considered ate- 
Instructional cost 

Adnwnistratn’eand supervisory cost 
Maintenance cost (staff, supplies and ma- 
terial) 

Insurance (property, liability) 

Utilities (fuel, electricity) 

It IS essential that a sound maintenance 
policy be established. New buildings should 
be planned to reduce the maintenance cotl 
to a minimiim Often in trying to Veep con- 
struction cost down the maintenance cost 
is increased to the point that it offsets the 
saving in construction cost. Provision must 
be made in the operating budget to properly 
maintain new buildings. Usually, the older 
a building the higher will be the mainte- 
nance cost. 

GUIDING PRINCIPLES IN PUNNING 
FACILITICS 

In summary the following sixteen princi- 
ples may serve as a guide m planning any 
new facility: 

Principle J. The facility should be planned to 
meet future demands as Hell as immediate 
needs. 

Principle 2: The facility should implement the 
kind of ptogram desired. 

Principle S: Trie concept of the multiple use of 
a facility should receive due consideration in 
the planning penod. 

Principle 4- People who will be affected by the 
fecihty should have a part in its pbn'ning. 
applies particularly to the professional 

Principle 5: The location of any faality should 
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be influenced by a master plan of the com- 
munity or the school system. 

Principle 6; The needs of the people to be 
served must be accurately determined as a 
part of the fanning stage. 

Pimdple 7; There must be cooperation ^ 
tuecR educational consultants, planning 
groups, architects and administrative offi- 
cials in the planning of fa«Tifies. 

Pnnciple 8 The chief administrative official te- 

r isible for construction should have a 
r-cut pbn of procedure to guide his ac- 
tions. 

Principle 9: Facilities should be located where 
they will receive maximum use. 

Principle JO; Maximum flexibility of design 
should be sought in order to easily effect 
change if future needs so dictate. 

Principle U; The facility should be planned to 
achieve maximum s.ifcfy of all pjrticipants 
and provide a healthful environment. 
Principle J2. The fecihty should comply with 
all local and state laws and other r^ulations, 
including professional standards. 

Piinaple IJ. The operating and maintenance 
cost of the facility must be considered in the 
pfenning stage. 

Principle If- \Vhen the cost of rehabilitating 
a facility exceeds $0 per cent of the cost of 
replacement it is mote prudent to raae the 
oldfacriitvand construct a new one. 

Principle 1 S: The effect any facility may have 
on ad^cent properties and the community 
and neighbotho^ as a whole should receive 
careful consideration. 

Piindplc 16; thing of beauty is a joy for- 
ever” This concept should not be lost sight 
of in planning a new facility. It is often 
ov^loofced in the haste to acquire new fe- 
cihries. The Acropolis in Athens and the 
Coliseum in Rome are examples of facilities 
whose beauty has survived the span of time. 




chapter 4 

the ElEMENTARY SCHOOL— A 

neighborhood center 

Caswell M. Miles 


modern ^MENTARY SaiOOL PLANT 

K, t** designed to function as a neigh- 
center combines the best features 
j"® school, the small park or playground, 
h ■ *if "'’S^^rhood recreation building, 
‘s the neighborhood center for the pro- 
of public education, recreation, and 

«iafed activities. 

^^neighborhood and community 
CONCEPTS 

utv?® "^’ghborhood is a unit or area of the 
a Ii n community within about 

th/ ^dius of the school. The size of 
j Pp'Shbothood will vary according to the 
a, , ‘ population, physical baniers such 
Rnd the master plan of the 
of fi, and the community. The size 

® oeighborhood area will be larger in 
— — ^ootro ns but because of good roads, 
e*!***?!*' EUnictfarp School, Wott 

*>y Photo A«wci»te, (Ulnc Meitol), DilUs, T«»» 


highways, and school bus transportation, it 
can be an effective unit of the school district 
or community. The number of such neigh- 
borhoods in a community will vary accord- 
ing to the master plans for the county, town, 
municipality, and the school district, but the 
number will usually correspond to the num- 
ber of modem elementary schools in the 
community. 

The community is a major section of a 
municipality or school district of a size that 
can be served by a single high school and 
containing a major business center. It con- 
tains two or more neighborhoods and varies 
in size and population depending upon the 
master plans for the county, town, munici- 
pality and the school district. The larger 
municipalities and school districts may con- 
tain two or more communities. 

The school district is defined as a unit 
of government with legal powers for the 
conduct of public education as authorized 
by qualified voters in the district and ad- 


acIlTWo 
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ministered by the chief education officer 
i^er the direction of the board of educa- 
tion. Some such districts are fiscally indt 
pendent of the municipal board or council 
aad some have boundaries that are not con- 
li?aotis with those of the municipality. The 
mnnicipality is defined as a unit of local 
gmTOment such as a city, sillage, or town, 
has legal posvers for governmental 
Sfnices as authorized by the qualified soters 
admmistered bv the chief municipal 
oScerand the board or council. 

,.^P®ative action by municipal, school 
^rtn^ town, and county officials is 
the basis for effectis-e neighborhood and 
•^munit)’ organization. Schools, parts, 
°^e^ hospitals, voluntary agency' cen- 
^^rwdential areas, business sections, in- 
ortrial centers and traffic arteries are all 
ors m the master plan for a municipality, 

asdooldistrictoratcm'n. 

shift of popubtion to suburban 

«as accompanied by a hte increase in the 
of new school plants provides a 
Paen opportunity for school district and 
to plan for the Wnd of neigh- 
_Ti community development that 

foundatiorrs of American 
an. urban centen the pbnners 

i” Panning brge new des-elop- 
„ , they do much with redevelop- 
projects to rehufld neighborhoods and 
centen. Housing projects in 
adequate elementary school- 
“^ghboffiood centers may still be what 
slams” 'Vright termed "sanitary 

schools, parks, play- 
’ streets, stores, hospitals, voluntary 
t3ctc« and people are some of the 

flaenr*!!- child's environment that in- 

total of n ®^'^cation and development. The 
of *}, «penences, including the impact 
the man-made resources of 

pbnned programs of 
'‘dfate ^j^^tion, health, and social 
This CO ** the community curriculum. 

community curriculum 
* I the creative learning experiences 


of the people m the community. Within 
this changing pattern of community life, the 
school, as an organized social institution, 
undertakes to provide systematic instruction 
for the child in the heritage, resources, op- 
portunities, and responsibilities of a demo- 
cratic society and to aid him to become the 
pason he is capable of being. 

In the modem elementary school, children 
and teachers act together. TTiey leaeate the 
life of the community by words, games, 
projects, and cxpenences so that the child 
mav bea>me a citizen of the community who 
not only enjoys the fruits of democracy but 
contributes to its continued success. The 
thinkers and the voters have shared in the 
development of such schools. Here the 
course of education flows into the hfe 
stream of the community. Here the child 
can develop into a master in the art of living 
who makes no distinction between his bbor 
and leisure, his education and his recreation. 
He learns to follow his own vision of excel- 
lence in CTeating and reaeating thinp, 
friendships, and situations, and gains satis- 
faction from his achievements. 


THE PARK-SCHOOL AND COMMUNITY 

SCHOOL CONCEPTS 

The park-school is a modem school on a 
park-like site which is designed to function 
as a center for programs of education and 
teciealion throughout the year. The park- 
school for the neighborhood serves the 
children of the elementary grade age Iwel 
during the day throughout the j-car and is 
used during the evening for puth, adult, 
and family education-recreation programs 
and related neighborhood activities. 

The park-school for the community like- 
wise serves the jouth of the secondar)- gnde 
age level daring the day and functions dur- 
ing the evening hours tor >euth, adult, and 
famfly education-recreation progams arid 
rebted communit)’ activities. The rapid 
CTDwth of sUte-aided adult education pro- 
rom, which in many scctinns of the nation 
has an enrollment gteiler than the total 
ot high school pupils, has shmulated the 
design and the use ot schools_^ “'Se’SS 
hood and communit)- centen. pghtrt 
School House” program of Milwaukee has 
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been a shining example of such use for many 
years. 

The community school concept holds that 
the school has an obligation to serve all 
learning needs of the people in the com- 
munity except those incompatible with the 
function of public education. The concept 
rests on the premise that personality is bet 
dei'eioped m a community that understands 
and solves its social problems. The com- 
munity school has a professional staff that 
has special abilities and interest and a ficxi- 
bility in schedule and assignments that en- 
ables it to seiX'e in an informal consultant 
relationship to indviduals and groups in the 
community. It operates during the day and 
evening the year round. The Flint, Michigan 
community school program is a good exam- 
ple of this concept in action. 

INFLUENCES ON THE MODERN 
ELEMENTARY SCHOOL 
There has been much research, study, and 
discussion of the needs, characteristics, inter- 
est, and growth patterns of children during 
the last 10 years that has had a profound 
effect on the conduct of the etementaiy 
school and the design of the plant. Research 
reports, professional books, and articles in 
many newspapen and popular marlines 
have been widely read and discussed by 
teachen, patents, and interested citizens. 
This has resulted in widespread understand- 
ing of child growth and des-elopment. Dis- 
cussion at meetings of the school distiict, 
citizms committees, the parent-teacher 
group, the board of education, and pro- 
fessional oiganizahons have all influenced 
the development of the modem dementary 
school. 

Emphosis on Needs e{ Individual Studenh 
In 1953 the Mid-Century Committee on 
Outcomes in Elementary Education, spon- 
sored by the Russell Sage Foondation, the 
United States Office of Education, the 
National Education Association, D^rt- 
ment of Elementary School Principals and 
the Educational Testing Service, emphasized 
nine program areas. They are: (1) physical 
development, health, body cate; (2) sodal 
and emotional development of the indi- 


vidual; (3) ethial behavior, standards and 
values; (4) social relationships; (5) the so- 
cial world; (6) the physical world; (7) «• 
theUe development; (8) communications; 
and (9) quantitative relationships. Emphasis 
is given in each of these areas to: ( 1 ) knowl- 
edge and understanding; (2) skills and com- 
petencies; (?) attitudes and interests; and 
(4) action pattemr appropriate to cJnldten 
at the third, sixth, and ninth grade levels. 

These statements of the objectives and 
important areas of elementary education re- 
flect the thinking of the voters and the 
teaching profession, that the elementary 
school program should be as broad as the 
life of the community. This philosophy CT- 
compasses modem programs of recreation 
as well as education. It envisions an ele- 
mentary school plant that is designed to 
serve as a neighborhood center which en- 
courages rather than restricts the full devel- 
opment of such programs. 

ACTIVITIES IN MODERN EDUCATION 
AND RECREATION PROGRAMS 
The design of the plant for the neighbor- 
hood center should m functional for the 
activities of modem programs of education 
and recreation. Fortunately, the two pro- 
grams have much in common. Both ate ob- 
ligated to fit the characteristics, needs, and 
interests of individuals and groups. Both arc 
attuned to life situations of the neighbor- 
hood, the community, and American democ- 
racy. Play and work under the flame of in- 
tense interests merge into the fine art of liv- 
ing, the mastery of which is the goal of both 
programs. Play, which has long been con- 
sidoed the serious business of childhood, is 
now regarded as essential for the adult loo, 
before and after retirement. 

Many of the activities in a modem pro- 
gram of elementary education such as arts, 
crafts, music, dramatics, games, hobbies, 
and (fences, cany on into adulthood as 
avTxational interests and recreation. Adult 
use of neighborhood centers has increased 
in the last decade along with the moderniza- 
tion of the elementary education programs 
and plants Such ‘Wucation for living" 
pn^jns where the watchword is ‘leam by 
doing contain many activities for which 
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there is a continuing and unfolding interest 
from early childho^ through later adult 
life. These activities constitute the core of 
both the recreation and the education pro- 
grams. The many learning experiences in- 
herent in the modern elementary school pro- 
gram are illustrated by the following list of 
activities: 

Art — painting, drawing, designing, crafts 
Communication — writing, speaking, reading. 

story-telling, discussion, meetings, forums 
Science — projects, collections of plants, ani- 
mals, and minerals: demonstrating, repainiig, 
using gadgets 

Projects — recreating community enterprises 
Games — team activities, rela«, and indiridual, 
dual, informal group and party games 
Afusic — singing and playing instruments, rec- 
ords and parts in shows, musicales 
Dances — crealis-e rhj-thms, folk, square, social, 
parties, demonstrations, shows 
Crafts — building models, using wood, metal, 
fabrics, leather, paper, clay, j-ams, in design 
and construction 

Pets and animals — care, food, shelters, prod- 
ucts, collections, shosvs, exhibits 
Puppetry — making pupp^s, stage scenery, and 
costumes and basing exhibits, shows 
Cymnastics — stunts, tumbling, vaulting, dem- 
onstration ndiibits 

Needlecra/t — ^beadwotk, sewing, weaving, knit- 
ting, upholstering projects and exhibits; 
making and repainng costumes, clothing 
Cooking — plapng house, making cookies, cake, 
jellies, butler, outdoor fireplaces; picnics, 
camping, foods and meals 
Hobbies — recognizing and developing lasting 
interests in collecting, making, doing things; 
demonstrations, exhibits, shows 
Aquatics — swimming, water safety, boating, 
fishing, water games, pageants, demonstra- 
tions 

Outdoor education — field trips, conservation 
projects, collecting plants, insects, minerals, 
soils, hiking, swimming, boating, fishing, 
camping 

THE SITE AND OUTDOOR PLAY AREAS 

The comprehensive plant for the elemen- 
tary school-neighborhood center includes the 
outdoor areas and building facilities. These 
areas should be as carefully planned as die 
indoor areas in order to create the facilities 
that encourage the full development of all 
program areas and make wise use of every 


51 

foot of space. The site should provide for 
the following types of areas; 

Building, lawn, walks, and driveway space 
Paved surfece and play area 
Turf area for game fields 
Play equipment space 
Space adjacent to classroom for outdoor 
projects 

Kindergarten, first grade, totlot space 
Dicing and growing space 
Park and outdoor education area 
Automobile parking and bus loading space 

Selection of Site 

The selection of the site should be pre- 
ceded by surveys and studies that involve 
education, par^ recreation and planning 
staff members, and citizen committees. Both 
education and park officials should coordi- 
nate the planning and purchase of school 
and neighoorhood playground areas that are 
adjacent in order to develop a comprehen- 
sive neighborhood plant. Such coo^ralion 
is essentia] in new and redevelopment proj- 
ects of thickly populated mten centers 
where large tracts are scarce and expensive 
and both boards are seeking such space. In 
suburban and rural areas where there is no 
park board, the school district has an obliga- 
tion to select Sites for the elementary school 
that are adequate for both programs. 

Factors to consider in selecting the ele- 
mentary school site are: 

L/se— Functional for all the outdoor activi- 
ties of the modem elementary school- 
neighborhood center programs and re- 
late activities. 

Topography and draiiJage— Fairly level, with 
a sandy loam or porous type of soil, and 
no extensive stone formations near the 
surface so that large level turf areas can 
be developed, drained, and maintained 
without excessive cost in time and funds. 
Size and shape— Are the areas suitable in size 
and shape to permit the development of 
large, rectangular fields? Not less than 15 
acres are n^ed in rural and suburban 
areas where cluster-type, one-story build- 
iup are used, and at least 5 acres in built- 
up, thickly populated urban centers. 
Location— Within a quarter to half mile 
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radius of the homes of the neighboihood 
from which children walk to the center; 
fits m the plans of distant future develop- 
ment and considers zoning and traffic ar- 
teries. 

Cost— Including purchase, development, 
and maintenance of site. Better sites are 
more serviceable and economical, long- 
range planning and purchase in advance 
of need gets more adequate sites at a 
reasonable puce that, including develop- 
ment. IS usually less than 5 per cent of 
total cost of a large plant. 

Trees and water— Trees are needed for pail, 
borders, and shady areas around fields and 
courts, a small stream or a pond is a valn- 
abk asset for outdoor education and land- 
scaping. 

Court Comes and Multiple Use Area 

The area for court games should be func- 
tional for class and extra class physical edu- 
cation activities for elementary school pu- 
pils. It should be designed also for the use 
of neighborhood youth and adults in the 
recreation program. If the courts ate lighted, 
as described in Chapter 1 1, four or five hours 
of evening use is possible. The first and most 
important lind of multiple use of the court 
games area is the service for both educational 
and recreational programs. Such multiple 
use of the court games area for both pro- 
grams, in day and evening hours twelve 
months of the year, for children, youth, and 
adult groups is a practical way to extend 
teaealional services to the people of the 
neighborhood. Such extensions of services 
can be provided at a moderate cost if facili- 
ties are wisely planned. Such multiple use 
of the court games area is a sound invest- 
ment for the neighborhood. 

The second kind of multiple use b pos- 
sible if courts of similar size and function 
ate grouped according to types For example 
Type 11, as shown in Table 4-1, can be used 
for badminton, paddle tennis, and deck 
tennis. The space for this type of court 
provides for eight courts, three sports, and 
32 pbyer stations. By providing 32 player 


stations, they can be scheduled for the three 
sports, each player in a class of 30 to 40 can 
get the individual instruction and practice 
he needs to become proficient in each sport. 
Such instruction and practice is the founda- 
tion for improving the quality of players 
and programs of class, intramural, extra- 
mural, and recreation activities. 

The other types of courts shown in Table 
4-1 likewise provide enough play'er stations 
for class instruction as well as for intramural 
and recreation groups. There are specific 
courts for 16 or more different sports and 
enough space for 184 player stations. 

The carry-over from class instruction to 
recreation and from childhood to adult- 
hood IS a worthy^oal for the school and the 
neighborhood. The first step toward this 
goal IS the provision for each type of court 
as shown, for example in Table 4-1, so that 
there are enough player stations for each 
member of the class of 50 to 40 pupils for 
instruction and practice. The second step 
is to plan the courts games area to function 
also for the intramural and the recreation 
program. The third is to provide adequate 
personnel for physical education and recrea- 
tion who are willing and able to achieve the 
goal. The courts games area will serve 
Its purpose if it is properly planned, con- 
structed, and mamtamea. It should be ready 
for use when needed by any phase of the 
program during day and evening houn and 
for as many days of the outdoor sports 
season as possible. A paved surface can be 
used on many days when an unpaved area 
would be too wet because of rain or thawing. 
It costs less to maintain. 

Unes of different color for each sport can 
be painted on the paved surface to mark 
separate courts within each type of court 
area. This aid improves the quality of in- 
struction, practice, and play. Also, net posts 
can be set in sleeves which can be capped 
when posts are removed. This arrangement 
nukes possible the use of the tennis, volley- 
ball, and badminton type courts for many 
other activities. Nets that are supported by 
steel cables and attached to posts so that the 
height can be adjusted add to the service- 
ability of the courts. 
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PLAYGROUND APPARATUS AREA 

An area of about 8,000 to 10,000 squaie 
feet should be pro\'idcd for the pre-senool, 
kindergarten and primary gndes groups. The 
choice of the t)-pes of equipment wll vary 
with community and school district. Equip- 
ment such as climbing towers, horizontal 
ladders, balance beams and honzontal bars, 
climbing poles or ropes, sand box, and sec- 
tions of large concrete drainage tile are more 
favored by many recreational planners be- 
cause of safety, challenge, and contribution 
to physical development. Other educators 
add slides, swings, and merry-go rounds, 
which ate considered less safe and develop- 
mental than those listed above. 

The space under equipment from which 
children are likely to fall should be covered 
with soft material such as tanhaik, sand, 
shredded rubber cork mixed with asphalt, or 
coarse sawdust. Asphalt paving for spaces 
between equipment makes the area usable 


for many days when the ground would w 
too wet or muddy. The apparatus should be 
located so that lines of travel do not cross 
the paths of swings, ropes, travelling rings 
or other such equipment. The area should 
be enclosed by a low fence and gates that 
can be locked for the protection of equip- 
ment when the playground is closed. 


OUTDOOR ClASSROOM SPACE 

Each classroom should have an outdoor 
space for large construction projects, art, 
dramatics, growing plants, sand modeling, 
and quiet games. A large percentage of the 
activities usually conducted in the classroom 
can be earned on in an outdoor space during 
moderate weather. Part of the space should 
be paved and part of it should be a grass 
surfoce. There should also be an area for 
digging, for plants, and for pets. The out- 
door space should be accessible to the class- 
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room through a door in the outside wall or 
from open walkwaj’S. The building should 
be designed and located so that such spaces 
are protected from extremes of sunlight, 
shade, and prcs'ailing winds. The space 
should also contain such equipment as a 
co\’ered sand box, storage box and wotV 
bench. 

Kindergarten, Pre-School, and Prlmory 

Grade Age Area 

An area of about twent)- thousand square 
feet should be prorided for kindergarten, 
pre-school, and primary grade age levels. The 
area should be enclosed b)’ a low fence or 


hedge that separates it from the areas used 
by the intermediate grade or older children’s 
g^ps. Such separation protects the )oungcr 
plaj-ers from being hit by balls and bats, and 
from collision with olda pla)-en. 

The area should be located close to the 
building and adjacent to the apparatus area 
so that the equipment is readily accessible 
for use by the pre-school and primary grade 
children. The area should have some turf, 
some pared surfoce, and a shady place. 

nElD GAMES AREA 

The intermediate grade or middle child- 
hood groups as well as youth and adults in 
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the neighborhood will be the most frequent 
users of the field games area. These groups 
will also make intensive use of the courts 
area. The area should include fields which 
can be used for soccer, speedball, flag foot- 
ball, softball, baseball, and field hochey. In 
the colder sections of the country a space for 
skating and ice hockey can be provided by 
packing a good layer of snow and then build- 
ing up an ice surface by spraying when tem- 
peratures are below freezing hfahiple use of 
this area is possible because of seasonal 
games and different groups. 

There should be a definite allotment of 
space for girls’ and women’s games so that 
their schedule can be maintained independ- 
ently from that for boys and men. The size 
of the field games area will vary according to 
this schedule, the range of activities in the 
program, and the different groups served. 

Many school districts in suburban and less 
densely populated sections acquire sites that 
are mucn larger than the 15 acre minimum. 


Quite often the site contains ZU acres or 
more. This is wise because such districts 
usually do not have municipal parks and 
have added obligations to provide for or- 
ganized recreation programs. Also, much 
more space is required for the popular single- 
story or cluster type of building which, with 
lawns and parking space, requires 5 or more 
acres Fortunately a larger site often costs 
little more than a smaller one and will add 
only a small percentage to the total plant 
cost 

The size of the field games area under 
these circumstances should range from 5 to 
10 acres Ten acres of level turf area is a wise 
investment since this area is the most exten- 
sive and most important part of the neigh- 
borhood park-school site. Field games in- 
\-oIvc vigorous and sustained activity and 
involve team play for large groups, providing 
rich opportunities for developing physical 
fitness and desirable social behavior. The 
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neighborhood p3rlc,-of school, or a combina- 
tion of the two, offers the only hope for 
neighborhoods to acquire the space needed. 
Mote details on development of the field 
pmes area are shown in the site sketches in 
Chapter 9. 

PARK AND OUTDOOR EDUCATION AREA 

The park and outdoor area should include 
shade trees, flowers, shrubs, tables, benches, 
fireplaces, a council ring, a small pond or 
stream, and space that can be used for in- 
formal games, dramatics, and picnics. Rock 
formations, soil types, plants, and wild life 
add to the salue of the area for outdoor 
education projects and field trips. 

The size of the area may sary from one- 
half to five or more acres. Often a site has 
a low or ru^ed section which can he osed 
for outdoor education projects without much 
de\elopment. Such experiences in the living 
environment add interest and stimulation 
to many classroom activities. 

THE CLASSROOMS 

The modem elementary school classroom 
is designed for a wide range of activities and 
experiences in programs of public education 
and recreation. (See pages 48-51 for a list 
of such activities.) The modem classroom 
includes large, open work areas and activity 
centers, part of which are indoors and part 
outdoors, such as: 


Library and individual study space 
Crafts and handw’ork area 
General work and construction area 
Space for dramatics and party games 
Facilities for art and music. 

These areas and the tables, bins, shelving, 
benches, pbtform units, aquarium, cages, 
equipment and supplies, makes classroom an 
activity area for a wide range of age groups. 
The Size of the classroom with activity cen- 
ters and equipment for 30 children should 
range from 900 to 1,000 square feet. Many 
modem schools have classrooms over 900 
square feet. Extended use and better quality 
of prr^iams that such rooms make possible 
is a good investment in education and in 
neighborhood life. 

THE GYAWASim 

The g}mnasium in a modem elementary 
school neighborhood center serves all the 
pupils in phy-sical education class and extra- 
class activities. It is also the focal point for 
a Urge part of the evening recreation pro- 
gram. It is perhaps the most extensively 
nsed space in the building. (For detailed in- 
formation on the gvmnasium see Chapter 6.) 
hlunicipal parks have a great deal more 
outdoor recreation activity space but rela- 
tively few buildings with a modem gym- 
nasium. In subuilan and rural areas that 
have no such park systems, the school dis- 
trict has a greater obli^tion to provide a 
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gymnasium that serves both school and 
neighborhood center needs. 

The gymnasium size is based on; 

Number of class or group stations needed for 
pupils enroled (as determined by the 
formula shown below) 

Size of courts and safety lanes for important 
sports 

Use of the school as a neighborhood center. 

Some important types of courts are: (see 
Table 4-2 for area requirements.) 

Volleyball — official size 30 by 60 feel, which 
can be used also for newcomb and captain- 
ball 

Badminton— official size 20 by 44 feet, 
which can be used also for paddle tennis 
and deck tennis 

Basketball— official size 42 by 74 feet, for 
elementary or for junior high and 50 by 
84 feet for senior high school, 40 by 60 
feet where use is limited to ages below the 
seventh grade 

Dodgeball— circle, diameter 30 feet, which 
can be used for class formations and a 
variety of circle games 

Formula for Number ef Class or Croup 
Stations Needed 

A class station is defined as a space that 
can be regularly scheduled for a class or a 


group under the direction of a teacher or 
leader. 

The planning for physical education class 
or group stations should include provisions 
for intramural, extramural, and recreation 
groups. The number of stations needed for 
an dementaiy school-neighborhood center 
depends upon: 

Number of physical education classes or 
groups to be scheduled 
Number of minutes for each group during 
the week, and 

Number of minutes one station can be 
scheduled for the week. 

The modern school schedules pupils in 
grades 3 to 6 for a daily period of about 4S 
minutes so that they will have about 30 
minutes of class activity and about 15 
minutes for showering and dressing. Pupils 
In lower grades who do not change clothes 
or shower are scheduled for at least one 30 
minute period each day. The use of gym 
suits and shoes enables pupils to get more 
enjoyment and benefit from class activities 
and IS safer and more hygienic. 

The formula that follows has been success- 
fully used to calculate the proper number of 
stations that are needed by the modem ele- 
mentary school for physical education classes: 


Number of groups 
to be schedulra 
Number of minutes o 


Number of minutes each group 
X is scheduled dunng the week 
e station can be used during the week 


Number of stations 
needed 


Vv- i elementary school with about 500 pupHs that 

if ^ J looms for each of the other six grades 

is 5h(^wn below Pupils are scheduled for physical education on the basis of 150 

minutes per week for gndes K to 2 and 225 minutes for grades 3 to 6 


(8 groups in K-2 x 1 50 min.) -h (I2gioupsin 3-6 x 225niin.l 
1 500 minutes per week for one station 
1200 minutes -f 2700 minutes 3900 

1500 minutes ~ l^oo" ~ 2.6 stations 
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According to the above illustration such a 
school needs 2.6 stotions for the physical 
education classes. The intramural and neigh- 
borhood recreation programs wll make 
heavy demands of these stations. In fact, the 
peak load for the stations svill be during the 
afternoon and evening intramural and recrea- 
tion periods. Therefore, the school needs at 
least three full stations. 

It is sound long-range planning to figure 
the stations on the basis of ultimate pupil 
enrolment. Adequate planning provides 
enough stations for the school when it 
reaches full capacity and awids the extra 
cost of adding to the g)7nnasium. Quite 
often another wing of classrooms is added 
after the school has been in operation for 
some time. These additions overload the 
gj-mnasium and result in restricted programs 
or costly additions. 

Priority In Types of Stollons 
Wise planning establishes some priority 
for the types of stations. For the above 
school, which needs three stations, it seems 


wise to gis-e first priority to a gymnasium 
with two stations and second to a pool for 
the third station. Chapter 12, The Indoor 
Swimming Pool, tells how a good pool can 
be had for an elementary school-neighbor- 
hood center, at a reasonable cost. A pool is 
a suluable asset to physical education and 
recreation programs that, because of inten- 
sive year round use, will have a low cost in 
terms of time used and number of groups 
served. The need for teaching swimming and 
water safety in the elementary school is as 
urgent as it is for the high school. 

The next priority, if a swimming pool is 
not possible, is a single station playroom 
like the one shown in Floor Design I and 
in Tj'pe 1 of Table 4-2. It would be wise to 
pbn tW station so that a similar one could 
be added to form a two-station gymnasium, 
especially if the school is in a rapidly grow- 
ing neighborhood. If the enrolment is stable, 
the 36 by 32 foot station with a ceiling 
height of 12 to 14 feet will give satisfactory 
service for classes and small group or club 
activities. 


TA« 
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The room for remedial or corrective exer- 
cises or activities adapted to the needs of 
pupils with ph)Sical defects is next on the 
priority list. Studies have shown that about 
10 per cent of the pupils have physical de- 
fects that such exercises and activities will 
help remedy. The room need not be a full- 
size station since remedial groups usually 
total about 15 pupils permitting a standard 
classroom-size room to be used. However, a 
20 by 36 foot room joined to a 36 by 52 foot 
station by a folding door would maVe avail- 
able a 36 by 72 foot room for many special 
uses involving larger groups. 

Size of Stations and Gymnasiums 
The dimensions of a gymnasium and class 
station have been in the past in multiples 
of 5 and 10. Little or no thought was given 
to selecting the size that would function 
most efficiently for the class and extiaclass 
activities of a broad prognm for all the 
pupils. Sometimes the choice was made on 
the basis of an official size basketball court 
and some extra space for seating spectators. 
An early standard was expressed in a number 
of square feet per pupil that was based on 
the space each pupil in a large class nxiuld 
need for extending arms and legs m calb- 
thenics. 


The size of a station and a gymnasium 
composed of two or more stations in a 
modern school is determined by the size of 
courts and surrounding safety lanes for many 
types of activities included in the program 
and not by the square feet per pupil a class 
needs for calisthenics. The increasing 
populanty of basketball is in some part re- 
sponsible for the larger size of modem 
gymnasiums However there are many other 
excellent activities that have a high carry- 
over value into recreation for longer periods 
of years. One of the best ways to insure such 
carry-over values is to provide the ofEcial-size 
courts for such activities so that instruction 
and practice needed to produce skillful 
players begins at the appropriate age and is 
earned on through the grades 

The size of the station and gymnasium 
should be based on usable floor smcc meas- 
ured from wall to wall or to the folding seats 
when closed. The space for seats when 
closed will vary with the number of rows, 
and should be added to the usable floor 
sizes after the number of rows have been 
determined 

Table 4 2 and Floor Designs Types, I. 
II, III, and IV show the size and the ar- 
rangement of stations and gymnasiums that 
have been determined on the basis of size 
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Vollejball type court 
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Dodgeball type circle 

See floor deagn 11, p. 62 
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See floor design Ilf, p. 63 
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See floor design IV, p. 64 








* Floor dimensions 2re in feet of usable floor spare measured from nail to nail or to seats nhen closed. 
Space is included for eitending seats to accomrorsMte * reasonable number of spectators for inteisehool bas- 
ketball and some other sports. 

t If one substitute is used for each team position the number of playen sersed in one 
higher figure in the player columns. 


period would be the 
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OTHER SCHOOL FAaUTIES FOR 
RECREATION 

The sudjfonum, calcterb, lunchroom, the 
communit)' room, and mulliplc puq>ose 
room fot club acb>’itics all h;i>e a place in 
the school facilities that are functional for a 
prognm of leaealion. There are often vioil 
benches for assembly and sbge prop con- 
struction and the auditorium wQl sers'C as a 
Dttlc Tlicala fot a community group and 
fot other dramatic presentations. 

■ The cafeteria and the lunchroom in the 


modem elementary school-neighborhood 
center sene both the pupils and commu- 
luty groups. The lunchroom can scts'C as a 
snaeV bar for the neighborhood youth cen- 
ter. 

The community room servTs as a center 
for the actisities of parent groups and neigh- 
borhood committees. It may also $et\e as a 
place for school clubs and other meetings. 

The prognm of activities outlined on 
pages d^51 forms the foundation fot a pro- 
gom that is related to the life of the neigh- 
borhood and carries on through the high 
school years and into adulthood. 



CHAPTER 5 


THE HIGH SCHOOL^A COMMUNITY CENTER 

Caswell M. Miles 


THE MODEKN HIGH SCHOOL SERVES AS A CEN- 
tet for many community activities. By pre- 
cept and practice education has become 
more closely related to the life of the com- 
munity in the following ways: 

A broad secondary school program of edu- 
cation attuned to the life of the commu- 
nity 

A community for )'OUth which offen for 
each member opportunities to participate 
in its government and in a wide range of 
work and recreation activities 
A center for j’outh, adult, and family-group 
programs of adult education, recreation, 
and community activities. 

THE COMMUNITY-SCHOOL CONCEPT 

The modem secondary school is operated 
according to the community school concept 
as outlined in Chapters 2 and 4. It is the 
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capstone of the modem K to 6 grade ele- 
mentary school and sen’es also as a commu- 
nity center. The broad range of activities of 
the modem education and recreation pro- 
grams outlined in Chapter 4, carry on 
throughout the six yean pf secondary school 
and into adult life. More opportunities are 
provided for specialization in the senior 
high school and the adult program, but the 
junior high school offen a broad exploratory 
program that sets the pattern for the com- 
munity curriculum described in Chapten 2 
and 4. 

This pattern of a broad program for the 
junior high school and more specialization 
at the senior high school and adult levels 
guides the coune of secondary education 
into the life stream of the community. It 
makes the high school a functional commu- 
nity center. 

OBJECTIVES AND CHANGING NEEDS 

Hie objectives of secondary education as 
originally stated by the Commission on the 
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Reorganization of Secondary Education in 
1918 recognized changes in youth needs. 
This statement of the objecti\-es has been 
ttidely accepted by the education profession, 
citizen groups, and the voters. They are: ( 1 ) 
health, {2) command of fundamental proc- 
esses, (3) worthy home membership, (4) 
vocation, (5) citizenship, (6) worthy use of 
leisure, and (7) ethical character.* 

The Educational Policies Commission of 
the National Education Association in 1944 
listed six aspects of lising that affect personal 
development and the education of youth as 
follows: 

Health of body and mind 
Family life 

Recreational and leisure-time interests and 
activities 

Undentanding and appreciation of the cul- 
tural heritage 
Intellectual achievement 
Character, conceived as conduct in relation 
to other penons, motivated by ethical 
ideals and principles.* 

The two statements, which have much in 
common, reflect the ^orts of education to 
meet the needs of youth dunng a penod in 
which there were great changes in American 
community life that have carried on to the 
present at an increased rate. 

Social and technological research and de- 
velopment have brought to this nation the 
highest standard of living and the greatest 
amount of time for leisure that has been 
achieved in the history of man. The greatest 
change has been in the substitution of ma- 
chines for physical labor in business, indus- 
try, farm, and home. The decrease in physi- 
cal labor and the increase in leisure and in- 
come poses many serious problems for the 
community. These changes also offer much 
promise for advancement in the culture, hap- 
piness, and health of all citizens. 

The community school and other im- 
provements in education and community 


* U5. Bureau of Education. Cardinal Principle* 
of Secondary Education. Bulletin No. 38, 1918. 

_ *KEA Educational Policies Commission, Educa- 
tion for Alf American Youth. Washington, DC., 
1944 (p. 102), 


senices have brought education and com- 
munity' life closer together in a concerted 
effort to meet changing needs. Programs of 
phy'sical education have been extended and 
improved to meet the physical fltness and 
recreation needs of youth and the commu- 
nity. The modem high school-community 
center th^ provides an on-going program of 
education and recreation is a powerful force 
in meeting fitness and leisure needs. It has 
facilities for physical education and recrea- 
tion that are adequate and functional for a 
ycat-iound program. 

THE PAHERN OF GRADE 

ORGANIZATION 

The prevailing pattern of grade-group or- 
ganization now provides for six secondary 
school grades with junior and senior high 
school units. Moving the 7th and 8th grades 
from the old S-grade elementary school and 
the 9th grade from the traditional 4'year 
high to form the junior high school has 
broadened and enriched the 7th and 8th 
grade pre^ms. The 9th grader has become 
a senior citizen of the junior high school 
rather than an harassed freshman of the 4- 
year high school. The boys and girls from 12 
to 14 years of age, where the growth and de- 
velopment are greater than in any other cor- 
responding age-grade span, are grouped in a 
school that is organized to meet their needs. 

TABLE 5-1 

Pclfers ef ScLesI Orgsiuaffot 


Grade CnMip 
Oiganizxtioa Plan 
6-3-3 


5- M 
7-2-3 

6- 2'4-2 


TTie elementary school grade plan now 
generally includes kindergarten through 
grade six. The National Education Associa- 
tion study of school organization in city 
school districts in 1949 showed that 59 per 
cent of the schools operated kindergartens 
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and 2 per cent had prfrkindeigartena. The 
study also included data on grade plan or- 
ganization.* 

According to these data, about 70 pet cent 
of the districts rn 1948 operated on a grade 
plan of six elementary grades and six grades 
of varying {uniot and senior high school 
units. In 1910 practically no cities operated 
this type of six-giade-unit pattern. About 
23 per cent of the districts used the 8 to 4 
plan and about 3 per cent used the 7 to 5 
pattern. 

In suburban or rural areas many small or 
common school districts ha« been brought 
together in a large administrative unit such 
as a central or consolidated school district 
Soinetime such a distnct houses grades K- 
12 in^a single building. Often there ate sev- 
eral K-6 schools, two junior high schools and 
a senior high. Even when grades 7-12 are 
housed m one building, .grades 7-9 arc afl- 
ministered as the junior high school unit 


and the other three as a senior high. Some- 
times a large junior high school of 800 to 
1200 pupils is organized so that there are 
t\TO or three units of about 400 pupils. 

By organizing the school in this way the 
adwnlages of larger administrative districts 
and schools are gained while provisions 
are made for smaller classroom units housed 
in separate wings of the building and oper- 
ated so that more opportunities are offered 
lor pupil participation in government and 
in cictraclass activities. This arrangement 
also enables the teachen to work more 
closely with pupils and parents. Each unit, 
wwevcr, should have its quota of facilities 
ror a full program of class and extraclass ac- 
nsities such as stations for indoor and out- 
door physical education classes, intramural, 
and extramural activities. 

THE PROGRAM DETERMINES THE 

FACIUT1ES 


.V. ^ design for the high school-commu- 

is- r. S' 

in high school and community center pro- 
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grams. Many of the activities in a modem 
secondary education program grow out of 
the elementaiy education curriculum and 
cany on into adult vocational, avocational, 
and recreational pursuits. Many of the ac- 
tivities are related to the pursuits of the 
community. 

The six high school years offer opportu- 
nities for acquiring more advanced knowl- 
edge, skills, and social competencies, and for 


greater specialization in subject areas. Even 
though secondary education may be more 
formal and specialized than elementary edu- 
cation, such courses as art, crafts, English, 
languages, health, homemaking, mathe- 
matics, music, physical education, science, 
and vocational education offer more abun- 
dant opportunities for youth and adults to 
develop a wade range of skills, knowledge, 
and appreciations. For example, music and 


Aa aieallaat tra-ifaflea ptftUol adaealtoa plaat. Ihtaa High Sebeel, 

Sekes«cfarfy, N«w tatk. 
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ph)'Sical education, which have much in 
common, offer opportunities for developing 
competencies which range from a simple 
folk dance to a fine production of a ballet or 
a musical comedy Art, science and other 
courses likewise offer opportunities for de- 
veloping locational, cultural, and avoca- 
tional competencies which lead to a finer 
life for the individual. 

The program of physical education for a 
high school includes activities in each of the 
following areas: (1) team games, (2) indi- 
vidual and dual sports, (S) th\thms and 
dance, (4) aquatics. (5) gymnastics, (6) 
remedial activities and (7) camping, hiking, 
scouting, hunting, and fishing. Instruction, 
practice, and participahon in the many ac- 
tivities of each group is provided in class, 
intramural, cstramural and interschool ac- 
A Jt iclaol Ji 

tckaalprojrcflit. Lai 


tivity schedules. Through this range of in- 
stinction, practice, and participation, youth 
develops the skills, knowledge, and appr^ 
ciahons which cany over into adult life and 
into the worthy use of leisure. 

There are variations in specific . goals 
and activities to suit varying needs of bovt 
and girls. There are also many coeducation 
activities. The difference in programs and 
needs calls for separate schedules for giih 
and bovs and an equitable provision of fa* 
cihbes for the girls’ program. Too often the 
girls’ program has not had a fair share of fa- 
cilities because of traditional emphasis on 
interschool athletics in some communibes. 

Sound planning for both program and fa- 
ahbes for physical education gives empha- 
sis to all the scheduled activities and in the 
following order: (1) class, (2) intramural, 

s far ititfy, elan graip •efl*itl*>i 
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(3) extramural, (4) intcnchool. It will in- 
clude acthities in the areas of those listed 
above and facilities for them. 

PLANNING OUTDOOR FACILITIES 

Planning outdoor facilities for phj-sical ed- 
ucation and recreation programs of a high 
school-communit)' center is closely tied with 
the selection of the site. TTie wide accept- 
ance of the park-school and community 
school concepts in the last decade has helped 
increase the size of sites for junior and senior 
high school plants. In 1946 the National 
Conference on Facilities for Athletics, Rec- 
reation, Phj-sical and Health Education in 
its Guide for Planning Facilities lormubled 
the park-school concept with the elementary 
school as a neighborhood center and the 


public high school as a community center.^ 
It recommended a site of at least 25 acres 
for a junior high school community center 
and 40 acres or more for a senior high school 
communit)' center. * 

In Chapter 2, it is pointed out that many 
communities from coast to coast have ac- 
quired 40 to 100 acres and more for high 
school sites. The list of acreages for 5 senior 
high schools in 14 states shows only one 
school that has less than 40 acres, while 4 
ha\« sites of 100 acres or more. The other 
site size s are: 40-59 acres, 23; 60-79 acres, 12; 
and 80-99 acres, 11 schools. Similar increases 


* A Cui^ fot Planning Facilities foi Athletics, 
Recreation. Phj-neal and Health Education. The Na- 
tional Conference on Facilities, TTie Athletic Insti- 
tute, OiiCagD, 1)1., 19-)6 (pp. 5-11). 
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ha« been made in the size of sites selected 
for junior high schools. One important fac- 
tor in presiding brger sites for senior 
schools 15 the greater emphasis on interschool 
fields and courts. One good reason for in- 
crease in size of sites for both junior and 
senior high schools is the addihonal space 
quired for building of the campus and one- 
stor)' construebon. One school in Kew York 
Stale required 13 acres for building, lawn, 
and parking space. 

The Items affecting the size of high school 
sites and a score card for the selection of 
school buildings are giien in Chapter 2. 

OUTDOOR COURT GAMES AREA 

The outdoor court games area should be 
planned so that there is a battery of courts 
for each important sport, suffident in num' 
bci to proMde enough pla^'er stations for a 
class of about 40 pupQs. This enables each 
class member to hase a station for the in- 
struction and practice he needs to become a 
skilled pIa}eT. A battery of iO tennis courts, 
for example as shown m Table 5-2, proddes 
40 p1a3en’ stations for class instruction and 
practice. 


Thb number of stations makes a good 
intramural, extramural and tennis center for 
intcfschool competition in the afternoon. 
Furthermore a Inttery of courts senes as a 
tennis center for recreation groups during 
the evening and vacation periods. Cbss m- 
stnicbon dunng the daj-s and intramural 
competihon in the afternoons is the best 
way to develop tennis plavers who will an)’ 
the sport on into their recreation pursuits. 
This multiple use of the courts for the three 
programs lowers the cost of the courts per 
pbver and time period. 

There are six other tj’pes of courts shown 
in Table 4 that in like manner sene for cbss 
instruction, for intramural, extramural and 
interschool competition, and for recreation. 
These seven t)-pcs provide officbl courts for 
16 or more sports and for 280 plajer stations. 
By such pbnnine the high school-commu- 
nity center can have a broad program of 
court pmes and enough plajet stations to 
do an effective job in class instruction, team 
competition, and recreation. 

Courts for other sports such as toque and 
boccie an be added and the list of sports 
may vary with the sections of the country. 
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TAtLE S-2 


Oiftfoer Coin Af*at for Hlfh Stteoh hyTypo. ettf ffeefr 
EcfaHemtfp fo ftoytr Stafloai aid Sha 


Area 

Type Actfn'ties 

I VoDejball** 
Newcomb 
Czptambzl] 

PIa)en 
per court 

12 

12 

12 

No. 

courts 

4 

4 

stabons 

48 

Court 

size* 

30x60 

30x60 

30x60 

Multiple 
courts area* 

150x76 

Sq. ft. 
in area 

11.400 

II Badminton 

•4 

10 

40 

20x44 

266x64 

17,024 

Paddle Tennis 


10 





Deck Tennb 

■4 

10 





111 Tennis 


10 

40 

36x78 

465x120 

55,800 

Group games when 







ground is wet 







IV Handball 


8 

32 

20x34 

105x88 

9,240 

Squash Tennis 

■4 

8 


22x36 



bquash Racquets 

•4 



22x36 



V Basketball 

10 

4 

40 

50x84 

230x96 

22,080 

VI Hotseshoes 

4 

8 

32 

I0x50» 

160x70 

11,200 

Quoits 

•4 

8 


10x50t 




VII ia»-nBowl>ng 8 6 « HxIlO 120x120 H«0 


* Size is in feet. 

** The dominant activity is italicized. 

f Set horseshoe pitchinf stakes ^0 feet apart for men and nnhed pitching board in ground 30 feet from 
stakes for n-omen and plasen under 16. Set quoits pins or bobs 30 feet apart for seniors and locate pitching 
boards 21 feet from how for juniors. 

Safety lanes and bouers in uVLTtrLe coutTS akeas 
Lane Width by Area Type Location of Lane or Border 

1 11 111 IV V VI VH 

6 6 12 5 6 5 3 Between sidelines of outer courts and fence 

6 6 9 5 6 )f> 3 Between sidelines of inner courts 

8 10 21 10 6 10 5 Between endlines of courts and fence 


The essential factors which the planner 
must consider are: 

Provide courts for many different sports to 
pemiita broad program 
Provide fox enough player stations in each 
sport for effective class instruction, team 
competition, and after school recreation 
Provide for efficient irmltiple use by gtoop- 
ing courts of similar size and funebon in 
a common area 

ProWde for paved surfaces and fences for 
better games, extended periods of use, and 
better maintenance 

hxDcate the courts area near the building and 
the parking area 


Provide for lights to extend the use of the 
courts to evening hours and more people. 
The courts games area is needed for the 
girls’ as rwll as for the boys’ program of 
physical education and recreation. 'The area 
is needed for the junior high as well as for 
the senior high school, both of which serve 
as recreation centen for adults. 

FIELD SPORTS AREAS 
'The field sports area should provide spaces 
which are suitable for broad programs of 
physical education and recreation. In senior 
high schools the area should include space 
aHocations for: (1) sports fields for girls and 





ire liockcj-p lacrosse, outdoor education, 
riflcr)', skating, skiing, speedball, softball, to- 
Dogpning, coasting, tnck and field. 

Some of the sports and actisifics require 
J^c lc\cl grassy areas. Others such as fo- 
hogganing, coasting, riflcr)-, archery, golf, 
and skiing can make use of a more nigged 
topography. For activities such as golf, aoss 
oountn-, and skiing, some prosision can be 
made for instruction and practice. Multiple 
use can be made of field areas because of sea- 
sonal schedules. 

The size of field areas will sar)- depending 
upon scope of program and availability of 
srge sites in the section. Occasionally a 
large tract of land or a whole farm can be 
secured for about the ame cost as a smaller 
tract, particularly if the topography of part 
of the tract is too rugged for house lots or 
cultivation. Some school districts are pur- 
chasing sites of over 100 aaes. Tliese large 
sites are in keeping with the park-school con- 
cept. In the rural and suburban areas where 
large central or consolidated districts are be- 
•ug formed, these schools and sites are useful 
and practical community school centers. Co- 
operative action by park commissions and 
hoards of education in joint acquisition of 
park and school sites can often bring about 
the purchase of large tracts in more densely 
populated centen too. 

A site of 50 to 60 aaes, which is quite 
common, could have an allocation of about 
^cres for the girls’ and women's fields 
and similar amounts for the intramural and 
the interschool games area for boys and men. 
|u the interschool area, the track and foot- 
oall field would take four acres and the base- 



ball field three acres, leaving about three for 
soccer. For the girls’ area, 2 to 3 fields for 
Iiockc)-, soccer, and speed ball, and four 
softball diamonds can be included in the 10 
acres. See junior and senior high school site 
pbns for an c-amplc of planning for outdoor 
areas (pages 24-31). 

The space for the modem building of the 
ampus or one-story tjpe with lawns, walks, 
drivewavs, and parking area will often re- 
quite 10 to 12 aacs. The park or quiet 
recreation area, to be used for class picnics, 
outdoor cooking, and has shade, tables, 
benches, and fireplaces, may include about 
five acres. 'I'hc outdoor education projects 
and activities would make use of the wooded 
and more rugged section of the site but 
space may be allocated for certain special 
projects. Each site requires a plan prepared 
spcdfically for that site so that it functions 
best for school and community activities. 
The pbnners have an obligation to present 
pbns for the mote desirable site develop- 
ment for the modern high school-community 
center, because many voters don’t know 
what they want until they see what they can 
get. 

Planning for indoor Class Stations 

An indoor class station is a space in the 
school building which can be scheduled 
regularly for a physical education class or 
group in intramural or recreation activities 
under the guidance of a teacher or leader. 
Providing one g)’mnasium for a school with 
little or no relation to the number of pupils 
enrolled or to future plans for added class- 
rooms is not wise planning. Physical educa- 
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tion is required by law in most states for all 
pupils. Such general use of a facility which is 
also a large one should be planned to sci%c 
the pupils of ultimate enrolment and for a 
broad program of physical education and 
recreation. 

The gymnasium size and number of sta- 
tions should be planned on the basis of: 

The number of class or group stations 
needed for the pupils of ultimate enrol- 
ment as determined by the formula given 
below 

The sue of courts and safety bnes for im- 
portant activities in the program 
The need for the extraclass groups during 
the afternoon peak load periods 
The use of the high school as a community 
center 

Formula for lh« Number of Clast StoKont 
The number of physical education class 
stations a high school needs is hised on: 
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The number of pupils of ultimate enrolment 
The average number of pupils in a class 
The number of periods each week one sta- 
tion can be scheduled for classes. 

The formula is for scheduled physical 
education classes. The peak load for a station 
or a gymnasium, which can be separated into 
two or more stations by folding partirion^ 
comes during the after school penods. A 
modem program for a senior high 
provide intramural activities for about 70 
per cent of the pupils during the week ana 
interschool activities for about 25 pee emh 
Some compensation can be made for this 
peak load by using an cxtraclass weighting 
figure such as 1.5. Further compensabon 
can be made by efficient management and 
flexible school schedules that allow more 
afternoon time in spring and fall for outdoor 
activities. The formula follows: 


No. pupils of ultimate 
enrolment 

Average size of class 
as desired 


No. periods for each 
pupils per «eek 

No. penods pet vwek 
one sution can be used 


Exttaclass _ No. Stations 
weighting "■ Needed 


The application of the formula 
pupils follows: 


to a school that has 


ultimate enrolment of 1000 


1000 5 

"iT^To^ 


1.5 


5000 pu pil periods 
1200 station periods ^ 


— 6.2 stations, vhich is rounded off at 6 stations 
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Size flnd Type of Courts Determine* Stolion 

and Gymnasium Size 

The size of the gymnasium and the class 
or group station is as important as the num- 
ber of stations. The gym and the stations 
should he planned so that they function 
efficiently for a broad program of physical 
education and recreation. Many sports have 
official rules which have been evolved over 
a period of many yean and arc widely ac- 
cepted as the way to play the game. Buhet- 
ball, badminton, and volleyball, among other 
sports, have official rules which require spe- 


cific size and shape of courts and safety lanes 
By careful planning, the size of usabl 
floor space of a gymnasium can be Aettr 
mined as the most suitable for a high school 
community center. Table 5-3 shows how si 
of floor pUns can be designed to prc 
vide batteries of courts needed to serv 
programs of class instruction, extraclass con 
petition, and recreation partiapation. B 
selecting floor dimensions for the gymn; 
slum that provide for the courts and safet 
lanes, efficient use is made of floor space an 
the stations are of a size that serve iran 
other activities. 
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Six* oi SfofJcflj, Cesrfi anrf Gymaaifan tor Cammimlty High School 


UN/7S 

Safety and 
Seat Lanes* 

I iVo. P/ayerst 

riTJeotf-loorPJan* ffn. 

Size 

Side 

End 

I Un 

t Total Units 

Design III 

I. Two-Station Gym— 68 82 

SeeTjpell in Table •».2 and 

Floor Design III p, 62 






Design V 

n. Two-SfationCjm— 76x92 

Class stations 2 

Baslelball intramural court 2 

^J^ctball intencholastic court 1 

Volleyball type court 2 

Badminton type court ? 

Dodgehall type circle 2 

46x76 

40x70 

S0x84 

30x60 

20x44 

30dia. 

3 

13 

106* 

8 

23 

3 

4 

8 

16 

10-8 

30-40 

10-20 

10-15 

12-24 

4-8 

20-30 

60 80 
20-40 

24-48 

12-84 

4060 

ITT ^ Desgn IV 

HI. Tn-o-Four Station Gyrrs— 72 x 104 

SeeType IV in Table 4-2 p. 61 and 
noor Design IV p 64 






Design VI 

IV. TWtation Gjto— 80 x 102 

Class stations 2 

Basketball intramural court 2 

r/"**!*!! intencholastic court I 

yolIeyballlTOe court j 

Badminton Type court 6 

_ Dodgeball TypS circle 4 

31x60 

42x74 

30x84 

30x60 

20x44 

30 du. 

13 

3 

5 

10-6 

3 

9 

10 

36 

6-8 

30-10 

1020 

10.15 

12-24 

4-8 

20-30 

60-80 

20-40 

36-72 

24-48 

80-120 

V r Design V/f 

V. Two-Statfon Gym— 80 1 J 09 

Oas! stations 2 

Basketball intramural court! 2 

V *n*‘^’* interscholastic court 1 

Volleyball Type court! ? 

Badminton Type court! 6 

54iix80 

42x74 

30x84 

30x60 

20x44 

(inn-3) 
out 9-4) 

13 

(inn-31 
out 7 6) 
(.nn.3) 
(out-7) 

3 

12-6 

10 

6-4 

35-45 

10-20 

10-13 

12-24 

4-8 

70-90 

20-40 

36-72 

24-48 

VI P c Design Vm 

Basketball intramural 4 

intramural 2 

Basketball interscholasticj I 

Volley ball Type court 6 

adminton Type court 12 

32x72 

42x66 

30x84 

30x64 

30x60 

20x44 

3 

11 

(23-6) 

(30-10) 

3 

3 

10 

32 

3 

4 

30-40 

10-20 

10-20 

10-13 

12-24 

. 

120-160 

40-80 

20-40 

72-144 

48 96 


'"hen °T usable floor space measured from mH to mII or to seats 

infeRft.^i: ** included for extending seats to accommodate a reasonable number of spectators for 

f If nn« ^ 

h'eher f,T., is used for each team position the number of players served in one period would be the 

} columns. . 

a« wider to allow u 
J^lsare located nearer to O) 


e of I'3 rows of seats, 
le side because of foldmg partition 
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For example, a community, because of 
size and resources, may find it necessary to 
select Type 11 Plan as shown in Tabic 5-?. 
It will get I class station each for boys and 
girls; one regulation basketball court which 
Will scat about 500 people for interschool 
games, two small intramural basketball 
courts, and two regulation volleyball and 
three regulation badminton type courts. 
Another community with more resources 
and a long range viewpoint may select Type 
VI It will get twice as many stations and 
basketball courts; three times the number of 
volleyball type courts; four times the number 
of badminton type courts, enough player sta- 
tions to make a real recreation center; and 
seats for about four times as many basket- 
ball spectators 


SCHpOl-A COMMUNITY CENTER 
Type V is a hvo-station gym that can be 
expanded to Type by adding only 56 feet 
to the 80-foot dimension. This kind of ex- 
pansibility is needed in growing communi- 
ties which often have to add more wings to 
the building for classrooms. The roof trusses 
should span the 109 foot dimension rather 
than the 80-foot width. 

OTHER TYPES OF CUSS STATIONS 
The swmming pool should be next to the 
gym on the priority list. (See Chapter 12 
lot details.) Tlie room for remedial exer- 
cises IS often included for the estimated 10 
pet cent of the pupils who need such in- 
disidualizcd attention. A suitable size is 
56 by 52 feet with a minimum height of 12 
feet. Although it is not a full station, it may 
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SO be used for such activities as the dance. 

provide a room about 40' x 
which serves as a class station for 
activities that do not require a high ceiling. 

Other Facilities Functional for Recreatiott 
• f^^^jties such as rooms for music, science, 
tin homemaking, and voca- 

^^“cation should be planned so that 
7 functional for use by adult groups 
community center recreation programs, 
tpri^ .applies to the auditorium, cafe- 
rw ■ ‘‘“'^.theater, and multiple use 

community groups, 
aduh education, and club activities. 

, ^ cafeteria should be a place for whole- 

Diir,i j ^ relaxed social atmosphere for 
stud ^ f *cachers. It should also serv« for 
•pjj ^ community group dinners, 

for In ^ provision in smaller rooms 

ack bar “teen” center activities. Steam 


tables should be provided to transport hot 
food to the smaller rooms. The modem high 
school is generally open in the evenings for 
adult education courses that serve avoca- 
tional as well as v-ocationa] interests and 
needs. The community high extends the 
program and serves youth, adults, and family 
groups in a wide range of activities. 

The community high school makes the 
transition from the broad life experiences 
and activities of the modem elementary 
school-neighborhood center (outlined in 
Chapter 3) into the life of the community. 
Extensive and continuing programs of edu- 
cation from junior high school through 
adulthood leads youth into partidpation in 
many community affairs as responsible dti- 
zens. By this kind of education the improve- 
ment of community life and better dti- 
zenship in American democracy can be 
attaint. 
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^Ifi GYMNASIUM IS ntft ON Tilt nUOtrTY 
list fot indoor plijncal education and tcact- 
that u 

a|so a naglibothood or community center 

ic g>-mn«,um » a multiplc-usc unit. It „ 
ujrf fo, p),,,,a rfudlion tljTO Jurag 
the tomtl school dty, fot ntta cbsi g,o»; 
actmto eftet Khool, and lot the com- 

Tl.e gymnajium is a good investment for 
education for^l the pupi), and far com' 
mumly living. 'Hie cost is very low when cal- 
culated on the basis of the use per unit per 
participant. The heavy demand on tlx gW 
nasmm for class, extra class, and rccrcatmn 
schedules indicates the need for a new 
emphasis m planning the gymnasium. Too 
often in the ^st plans have just met mini- 
mum standards fot minimum physical edu 
cation class requirements with Jiitfc attciK 

SckMl, WIlMMt* ”'** 

ehofo by OUey And Sooi Studio 


tion to after school and evening program 
needs. rUnning for the gvTnnasium shosiJd 
«nplo«rc the more desirable tathcr than 
the minimum. rUnnen luvt a rtspontiblhty 
to show people tlut each gymnasium 
presents problems in design, eoiwlruction, 
and equipment tlial must be salisfactonly 
tobed w as to be ufcly. dlidently. and 
«»rK>niica!ly opcraletl. and should present 
then solutions in such a manner tlat the lay 
man receives a completeand comprchnMi''C 
tbe finished gymnasium. 

• gymnasium should be planned so Out 
« n adequate and fiinrtiona! for; 




*njc intnmural program, which includes 
sports torallpMpih. 

V- contest for a great many 

high school pupils. 

le special school events such as dances, 
rtcmonslritions, exhibitions, socials, and 
meetings. 

Specie! commenity ec-entj of simihe typo. 
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Chapter 4, The Elementary* School-Neigh- 
borhood Center, includes information on 
program activities, the formula for class sta- 
tions, and the arrangement of courts to be 
included in the gymnasium. Chapter 5 in- 
cludes like details for the high school-corn- 
tnunity center. Each chapter contains tables 
and designs that show the arrangement of 
courts and class stations for the more de- 
sirable program of physical education and 
recreation. The duty’ of the planner is to 
design the gj'mnasium in order that all floor 
space is usable for the program. To cut a 
few feet from such a floor plan, which would 
eliminate a whole battery of courts, is not 
wise planning or good economy. 

■Gym location and Exits 
The extensive use of the gymnasium indi- 
cates that it should be located at grade le\*el 
and where it Is readily accessible to both 
pupil and community groups. It should be 
in a wing of the building nearest to the 
parking area so that spectators for special 
ei'cnts do not have to go through other 
prts of the building. Because of the exten- 
*i'e use of the gymnasium it should be lo- 
oted so that it an be lighted, hated, and 
closed off from other parts of the building, 
^e gymnasium wing or section of the 
should have a lobby type public 
3nd an exit to the outdoor courts 
and fields. This exit may be from halls that 
ve exits from the boys' and girls’ dressing 
rooms and the gymnasium or from the gym- 
nasium and dressing rooms directly to' the 
u door areas. The gymnasium should have 
n emergency exit with walks and lights for 
parking ara. The doors 
o".?v 1 Symnasium from dressing rooms 
1 ^ should be located so that they are 
under the main basketball goals or in the 
of the sats when unfolded. 

Combination of Gymnasium with Other 
Facilities 

j^^^nd economy an be achieved by the 
Planning that fits the facility to the 
rather than one that curtaik the 
urnSj™ facilities. Such planning 

opportunities for program improve- 
and prevents costly additions. Com- 
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bination of the gymnasium with other fadli- 
ties should be judged on the basis of: 

needs of school and community groups 
space requirements of the program, and 
bat ralue for the facility dollar 

Many combinations of other facilities 
tt-ith the gj'mnasium have been tried and 
special names such as gjinatorium, afe- 
torium, and gjmnateria have been used to 
popularize them. The gj-mnasium-auditorium 
has been the most common combination in 
the past particularly in the small schools. It 
has also been the biggest concern to the 
administrator and staff beause: 

function and design are quite different 
haiy demands on the gym for class, in- 
tramural, interschool, and recralion 
schedules 

the incrased demand for the auditorium 
for many other school and community 
programs, and 

the cost of time and labor to remove and 
replace sats. 

Most of the above points apply to the 
combination of gymnasium and afeteria. 
However, small schools have made some 
good use of the lunchroom for extra class 
activities and as a playroom by installing 
folding tables and sats. There are other 
combinations in the use of the afeteria and 
the auditorium more practial than such 
use of the gj'mnasium. The demand for the 
afeteria comes in the middle of the school 
day and for the auditorium at certain peri- 
ods, but the gym schedule is continuous. 

The development of larger school units, 
the enrichment of eduation, and the use of 
schools as community centers justifies the 
inclusion of recration facilities in the ^u- 
alion plant without the use of combina- 
tions tlrat restrict programs. 

More Usable Floor Spoee for the Gym 
Dollar 

Getting more usable floor space for the 
gymnasium dollar is a goal which an be 
achieved by the administraton, the prognm 
staff memben, and the planning specialists. 
Wise planning includes: 
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A study of school and community needs 
A plan for programs to meet these needs 
An outline of usable floor space needed as 
class stations and courts for the physical 
education and recreation programs 
A design for the gsm around the floor space 
selected for the prognm, and 
A real effort to use new ideas, matcnals, and 
techniques to hold down cost without 
cutting the floor space needed. 
Technological research and dcwlopmenl 
has prowded many new materials and con- 
struction techniques that has-e been used on 
many types of buildings including some 
school plants. The elimination of l^ildmg 
ornamentation and fnlls has resulted in 
mote beautiful structures. Modular construc- 
tion and the use of prefabneated parts arc 
used to build modem gymnasiums mote 
efficiently. 

Saving can be made in selecting a lower 
ceiling height for the gymnasium. U is 
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better to cut the ceiling height than to cur- 
tail the usable floor space. Basketball literally 
raised the roof on the old low-ceiling base- 
ment gymnasium to the height in some 
gvms to 24 or more feet. Now basketball has 
taller and more skilled players who do not 
use the long high looping shots, making it 
possible to lower the ceiling to 20 feet ana 
imest the sasing in floor space for courts 
and class stations. 

In such games as solleyball and badmin- 
ton the more skillful playen use lower shots. 
Therefore, simitar sanngs can be made on 
gymnasium ceilings where these sjwrts are 
played. For stillcjball and badminton a 
ceiling height of 18 feet is suitable. 
same height will serse also for the Junior 
High School and the girls’ gymnasium. In 
many cases the arch type of roof constiu^ 
tkm pioodes extra height needed o«r the 
center of the courts and for equipment such 
as ropes and rings. 


dUt ltr*« Kift 
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guide unes for planning and 
CONSTRUCTION OF THE GYMNASIUM 
Gweral Consideration 

” axiomatic that program needs 
_ as the basis for planning the 

‘’f"" pragnms 

^ gjinnasium in which the only 
nntng involved was the determination of 
the plant. To accomplish proper 
^o^re must be extensive involve- 
professional personnel. 
. e needs as well as current needs should 
^'^nsideration. 

T. " » doubt that the “Campus 

dA^« ^^^hool prorides the best pbn for the 
” 1 ^ pnient of the ph}-sical education plant. 

permits isolation of the gsmna- 
EreafM-°*^ other school activities and affords 
for when it is used 

Dropr, ^ school aclirities or community 
of the site do« 
Penuit the des-elopment of the “CairK 


pus Tjpe" school the g)*mnasiuin should be 
located in a separate w’ing of the school 
building. One of the classic errors in school 
construction occurred when the gymnasium 
was placed over the study hall. An order was 
Snaliy passed on to the ph}sical education 
staff to cease all running in the g}'mnasium. 

3. Provision should be made for seating 
spectators for school and community athletic 
events. Until the introduction of the folding 
or roll-away tj’pe bleachers it was necessary 
to provide permanent stands or to build the 
gymnasium as a part of a combination audi' 
torium-gjmnasium. The roll-away bleachers 
are space savers. For example, bleachers that 
cover approximately 18 feet of floor space 
W'hcn extended fold up into a space of about 
5 feel. 

4. The practice of planning a gymnasium 
in combination with other school facilities 
such as the cafeteria or auditorium is never 
satisfactory. Invariably, conflict in schedul- 
ing results that affect other school programs. 
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OMign end Centtructlen of Gymna$Ivm« 

^ !• The most costly part of the gymnasium 

IS the roof. This cost results from the tre- 
mendous span that requires that the roof 
be supported on bnced columns as beating 
walls are not usually of sufficient strength 
The panel walls may be of solid masonry 
funed, a cavity type wall, stainless steel 
panels, insulated and serviceable interior 
such as masonry, exposed light weight con^ 
Crete units, terra cotta tile or other unit 
panel construction to give the required 
insulation and fire resistance, alominum 
panels, enameled steel panels, precast ‘Till 
Up” concrete panels or one of several other 
types of construction. 

The roof construction on braced columns 
may be made by the use of steel or wood 
bowstring trusses or by the following alter- 
nate construction: 

(a) A rigid frame steel construction with 
intermediate steel purlins with the shape of 


the roof determined by required head rooms 
at center and walls. 

(b) A rigid frame laminated wood con- 
struction if frames are not over 6 feet apart, 
2 inch longue and groove plank can be used 
and frames and plank left exposed aim 
painted. Acoustical treatment can be apphw 
directly to the plank. Rigid insulation should 
be applied over the plank under the roofing- 
If frames are more than 6 feet apart, inter- 
mediate purlins are required and can be left 
exposed or furred. If funed, bat insulation 
can be used above the finshed ceiling. 

(c) A new type of heavy corrugated steel 
panel arch construction has been developed 
that seems to offer a very economical method 
for long span roof. This system does not 
require built-up roofing over it. The ceihng 
can be finished with “sprayed on” insulating 
and acoustical plaster. Since this sj’stem is 
new, it would require the service of a struc- 
tural engineer to adapt it to any particular 
building requirement. 

2. A wood finish floor is preferable for the 
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gjTnnasium and the best form of construe* 
tion is as follows: 

A 6 inch porous fill on the ground o\‘ct 
which is placed a 5 inch depth of concrete 
(1:2:314 mix). A one-half inch premouldcd 
joint filler should be provided at exterior 
^■alls only separating porous fill and con- 
crete from the wall. In the space abos-e the 
concrete slab 2x3 inch beveled creosoted 
*?™^*®^rs spaced 16 inches apart and set 
wth Bulldog clips should be placed. Place 1 
inch by 4 inch square edge North Carolina 
pine or equhalent, set Vie of an inch apart 
to sleepers and oser this pro- 
nde of tongue and groove 

maple, first grade. The flooring should run 
lengthwise on the main basketball court. 
>• Before the finish can be applied to the 
^ sanded smooth 
ith the final sanding being made with 3/0 
After the final sanding 
*3wdust should be retnor ed by s\veepine, 
by dry mopping with a clotS or 
cl slightly dampened with turpentine. 

» 1 ,® prime coats should be applied 
Wlwed by nibbing with fine steel wool. 

should be removed by weep- 
mif™ c'l'- T“PP'"S- Tht Srsl coal of gjui. 
Mom finisl, ,s then apphed. After this 
(hn. game lines 

pin. ” ^ using a high grade 

“amah Two final coats ol finish 
a then be applied, steel wooling lightly 
nr, reason for painting lines 

e fint coat of finish is to prevent paint 
m penetrating the wood. It also facilitates 
0,1 °f lines either by light sanding 

0' by use of varnish remover. 

.*bc finish is down, proper main- 
'^nce IS essential. It should not be ncces- 
refinish the floor for a 10 
thorraP^*?^' cican thc floor 

or tw ^ ^ finish each year 

vidM ^"J^^'^tioris for maintenance pro- 

the «Twe.^ ® the gymnasium preferably in 
Worker, *be teacher's office. Duct 

ould be installed between roof 


framing with dowm flow spread over gymna- 
sium area. Supplementary fin radiation 
should be placed on exposed walls at a 
distance of 6 feet above the top row of 
bleachers. This supplementary healing will 
keep the gymnasium above free 2 ing during 
week-ends and holidays when the space is 
not in use. The fresh air system should in- 
clude fresh air intake and exhaust controls, 
including automatic dampers. 

5. A master ssvitch control should be pro- 
xaded for the electrical arcuits of the gym- 
nasium so that circuits not wanted at a 
particular time can be shut off. Incandescent 
low or high bay units, with guards, mounted 
on swivel stems and hung so that they are 
level with the bottom of the chord of the 
roof truss should be provided. If the ceiling 
is funed flush the use of multiple unit 
is recommended so that the level of lighting 
intensity can be vaned for different func- 
tions. Complementary convenience outlets 
should be spaced around the wall to take 
care of special lighting effects for special 
functions. A sound amplifier system should 
be provided which is under control of the 
main sound track in the administrative area. 

A multiplicity of speakers should be set flush 
in the ceiling so that sound will come doxvn 
from overhead and operate the speakers at 
a low level of impact. Microphone outlets 
should be arranged for the primary func- 
tions for which the gymnasium is to be used. 
Program and fire alarm bells should be 
mounted in each quadrant of the gym. 
Qocfcs should be mounted in each section of 
the gymnasium. A scoreboard should be 
mounted in such a manner that a maj'ority 
of the spectaton seated on bleachers can see 
it, preferably placed in a corner at a forty- 
five degree angle to the long wall in one of 
thecoraen. 

6. If spectator seating is provided, one or 
two of the w’alls will probably accommodate 
the bleachen, and consequently do not need 
more than a smooth concrete or brick finish. 
The other walls should contain 10 to 12 feet 
of glazed brick or ceramic tile of suffident 
stiei^th to permit a ball to be thrown 
against it. This preparation will permit hand- 
ball to be played on the wall. 

7. Cupped eyes should be spaced 12 to 16 
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feet apart on the wall 10 to 12 feet above tfie attached to the gymnasium or_ loder room, 
floor. Eje bolts should be included to ac- preferably with a door leading into the 
commodate volleyball and badminton nets budding as well as to the esteiior. Sotne 

8 There should be direct access from the schools ha\c incorporated storage space m 

gymnasium to the outdoor play fields If the a field house type of dressing building, which 
gymnasium is divided by a folding partition, is a separate building usually located adja- 
provision should be made for an exit on both cent to the football field. Sec the chapter on 
the boys’ and girls’ sides. Service Facilities for further details on this 

9 TTiere is seldom adequate space pro- budding. 

vided for storage. There are three types of 10 Considerable expensive spare is often 
storage spare that must be provided. These wasted by constructing ceilings in gyinna- 

are; storage of apparatus and gymnasium siums that are too high. Although a 22 foot 

equipment such as mats, standard gymnastic ceiling is usually recommended for boys, a 
equipment, and other supplies, storage 20-foot ceiling is adequate. For girls, a ceil- 

of daily use material and supplies such as ing 20 fret high is sufficient for all types of 

balls, rackets, fencing equipment, and nets, games and activities, 
and dead storage spare for uniforms and 11. The illumination in the gymnasium 
other athletic supplies. There should be should yield a minimum reading of 20 foot 

three separate storage areas for the above candles of illumination. Controls should 

Items just for the boys and at least two such be included to permit lights to be dimmM 
storage spaces for the girls. In addition a during dances and other types of social 

separate spare should be provided for stor- events. Diffused light provides 8 better 

age of outdoor athletic equipment such as source of non-glare illumination. Lig^l 
]umtiti| standards, hurdles, football and tutes should be readily accessible for elw'* 
baseball gear. The latter spare should be ing and repair. 

OpM iUd k«on r««r <4attf ■«»•• W»k ok«v» f K*tt 

mel* k«tk«tkcll |« •«# eff ft»n »» ftmlt peiisg* ef 

UUIkj Kigk k<k««f, terrlngt*!), 
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12. Lines for the different courts should 
K shmen in distinctive colors on the eini- 
ramm Soot. Plastic or ssnthetic tapes can 
Ixt Filled before 
*“ “at of Boor finish is applied. 

If. Windosss should be avoided at the 
rad of the main basletball court since the 
in^mg light, wbelhcr the sun shines 

In in ?■ "'”11 that glass is desired 
laiie “ locations it should he of the tinted 

sli™ ?!.' '’"“li'tion fo' the gj-mna. 
S i 'iSf" "" ha"; the 

,? ^’i«Wl court run north and south, 
are, tr ' s™””™ is considered a noisv 
"" "'’'"S T>>““ld haie acousti’ 
« treatment and ivhen possible it is cell 
» tavc some treatment of the nails. There 
tSi£™ tnaterials that give satisfactoiy 

tonhoula tlrould be thermostatically 

for the ' ,’TidTt desirable temperature 
Drafb is 60 to 65 degrees. 

particularly S the 
Sfo hating and 

Si " '"S'""” thould be tailed In to 
7 Sy™’'" equipment and insUllation. 
conmt. Slt^esium nails are made of 

“"h- ‘hey Afirld be 

E l”" " ’■'■Sht of W feet rvith ce- 

rat or some other nashable paint. 
itiS '““ftains should not be lo- 

loafer! ; Syrrin^sium. Fountains arc best 
10 A»"t rooms, foyers, or corridors. 
loafM • tackboard should be 

boarH t gjiunasium and also a chalk- 
20 iy^'^ttioual purposes. 

^n^ilincr' 

of the m ® appearance 

tlrould not ^ ^ bricLs 

I'llrw and .°? ‘h" "■hen light 

TO and beige bricls ate available. 

gvninaiii' ™“'«ion of floor plates in Ihe 
“tns shoSd°^l^°i 

it bemiY,e-° ^ ® minimum. When 

i'srin file to install a horizontal 

he anrlie the floor plates should 

°rder to concrete sub-floor in 

provide maximum support. 


22. The instructor s office should open di- 
rectly into the gj-mnasium. 

• g>Tnnasium is essen- 

tial tthen the g)TO is to be used by spec- 
tators at athletic csents. A coat room, toilets 
and ticket booths are desirable facilities to 
ix included in the fo>-er area. The floor in 
the fo)-CT should be made of terrazzo. 

2-1. The minimum seating capacity should 

tw'o thirds of the student enrolment, 
^crefore. a school of 1800 pupils should 
have a minimum of 1200 seats for athletic 
events. 

25. Ten feet should be provided between 
the end lines in a basketball court and the 
narest tt-all. On the side lines a minimum 
of 6 feet should be allowed between the first 
row of bleacher seats and the basketball 
court. 

26. The installation of permanent fix- 
tures, such as basketball backstops, climb- 
ing ropes, and floor plates for apparatus 
should be part of the general contract. 

27. Condensation sometimes presents a 
problem in field house tjpe gymnasiums or 
m situations where s^lights are used. Proper 
construction including \-entilation and in- 
sulation of roofs will aid in controlling con- 
densation. 

28. The top of floor saddles between gjm- 
nasitims and storare rooms should be on a 
level plane with the top of adjacent finish 
floon. Raised saddles should be eliminated 
since they present the problems of transport- 
ing hcasy apparatus such as parallel ban, 
horses, and trampolines between the gymna- 
sium and the storage rooms. 

29. In general the swing-up type of bas- 
ketball backstop is the most desirable. In 
elementary school gymnasiums the side 
backstop should be of the adjustable type to 
yield the desired height for young children. 

See Chapter 24 for details. 

30. The use of mat trucks as opposed to 
mat hangers on the wall has proven to be 
best. 

31. ^Vhen a folding partition is used lo 
divide the gymnasium into two classroom 
stations it should be motor driven, sus- 
pended from the ceiling. In dome or peaked 
shaped roofs provision must be made to ex- 
tend the divider above the horizontal line. 






ffeWietie, fsyjfow*. Nebraita. 


Nigk Sekoo) Gymiethm. UtseaUst, to 


toaiirttHoa tar tafdhaattt or {ymaotfint. 


information to SUPPIY THE 

architect 


!• Number of cfwsroora and group sfa- 
. ** 9 ^ired. This information should also 

** siz* g)Tnnasium needed and 
/.■..•-j” gymnasiums will be re- 

and the nature of the other teaching 
ons needed, such as swimming pool, spe- 
, «wcise rooms, and so forth. 

gjTnnasium should be 
of?^ *0 and balance 

Of the school or rccreab’on plant 
1 ; Dimensions of all areas such as 
■4 ^^^L*** and gymnasiums, 

eight of gymnasium ceiling and other 


teaching orserviceareas in the building. 

5- Afaterial for floor covering. 

6. Wall material. 

7. Acoustical treatment desired. 

8. Lighting requirements. Actual foot 
candles of illumination desired at ej-e level. 

9. Heating and ventilation requirements. 

10. Location and size of storage space re- 
quired. 

11. OSce space and location. 

12. Spectator requirements and type of 
seals. RoH-away or fixed type bleachen in- 
cluding numbCT and size. 

13. Apparatus. Floor, wall, and ceiling 
fixtures or mountings to accommodate dif- 
ferent types of apparatus. 


Floldkowto. Ohio StoH Vohortlty. 
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H. I^bby or foj-er size requirements of 
g}m with list of accompanj-ing facilities. 

15. Type 2 nd location of basketball back- 
stops to be used. Swing-up, roll-away or 
fixed. 

16. Bulletin boards location and number. 

17. Type of folding partition if one is rec- 
ommended. 

18. Wainscot and cupped es-e locations 
in wall. 

19. Type of floor finish. 

20. Loation and type of court markins 
desired on floor. 

21. Any special electrical fixtures, such as 
^1^1 ji-iring for public address system or 

?2- loation of Mil doors both within 
fidi those leading to outdoor play 

students to use the gym 
* average daily load. 

'yhether community use is to be 
facilities and any special dress- 

S rarities needed for adult use. 
poJof of walls and ceiling. 

|-ooation of electrial outlets. 
foimtai^**°" 3nd number of drinking 

supplied the 

>«hilcct the better. Inevitably there will 
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havie to be compromises; however, they 
should not occur at the initial stage of the 
preparation of the requirements and speci- 
fications. 

HEID HOUSE TYPE GYMNASIUM 

The field house is primarily a development 
of colleges that require large areas for ir.door 
sports. In recent years high schools have be- 
gun to incorporate the field house idea into 
gymnasium planning. There are numerous 
advantages to this type of construction that 
make it desirable for high schools. Among 
these are simple construction, larger floor 
area for equivalent money', greater seating 
capacity for spectators, and a higher cnling. 
Where gymnasiums are added to existing 
school plants it is particularly desirable to 
consider this type of design. 

AUXILIARY GYMNASIUM 
The auxiliary gymnasium, sometimes 
called the special exercise room, multi- 
purpose room, or remedial exercise room, is 
a desirable addition to the physical educa- 
tion and recreation plant. The ceiling does 
not need to be more than 16 feet high, and 
in some instances it may be lower. The aux- 
iliary gymnasium provides one additional 
teaching station, or two if the room is long 
enough fora folding partition. 



CHAPTER 7 


THE SERVICE AREAS 


■niE SERMCE AREAS ARE THOSE SPACES OR 

rooms which arc intended pnmarily for the 
health, safety, comfort, and convenience of 
the participants m the school physical edu- 
cation program and the school and com- 
munity recreation program. These include 
dressing rooms, showering rooms, team 
rooms, toweling areas, storage rooms, laun- 
dry facilities, equipment drying rooms, toilet 
facilities, and personnel offices. 

The number and size of these areas will 
depend on the type, grade level, and size of 
the schools, as well as the school-community 
rcaeation needs. A checklist for plaiming 
semcc facilities appears on page 106. This 
list should be used by local school and com- 
munity officuls in planning functional fa- 
alilics. 

DRESSING ROOMS 

The dressing rooms should be provided in 
all schools that house pupils in grades 3 to 
12. These rooms should pro\-ide enough stor- 
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age lockers so that each pupil will have one 
in which to store his physical education 
clothing and enough dressing dockers for 
each pupil to have one during the peaWcao 
period of the extraclass program. 
rooms should be directly accessible to the 
shower rooms, indoor teaching stations, aM 
the outdoor teaching areas. It should w 
possible for pupils to pass directly to the 
gymnasium from the dressing room and vice 
veisa without going into the corridors of me 
school. It is desirable for pupils to be able 
to pass directly between dressing rooms an 
outdoor teaching areas without going throug 
the gymnasium or using the corridors. Also, 
it should be possible to enter the dressing 
rooms from the corridor without passing 
through the gymnasium. 

Floors should be constructed of an im- 
pervious material such as ceramic or quany 
tile and should be abrasive and If ' 

They should be properly sloped toward t ^ 
floor drains which should ^ adequate m 
number so that waste water is properly ta cn 
away, 
too 
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Walls should be resistant to moisture and 
should be smooth so that they can be 
cleaned easily. 

Ceilings should be acoustically treated and 
jwistant to moisture. The arrangement of 
the lockers should be taken into considcra- 
uon when planning the proper placement of 
moisture-proof light fixtures. 

Benches should have rounded edges and 
« s^red to the floor. The space relation- 
ship betaeen locker and bench, and bench 
to bench, should be carefully planned so that 
there is adequate traffic control and dressing 
comfort. ^ 

Minon should be installed in the dressing 
^ms. The location, number, and size will 
determined by the arrangement of the 
c e araflabnity of the wall space. 

cient number of hair drjen are fcc- 
mmended for the girls’ dressing rooms and 
dressing rooms in schools that have swim- 


HI»mentary School Dressing Rooms 

^rasing and showering are recog- 
and fssf* health 
^ucation programs, it is neces- 
7 t pupils in the elementary schools 
to and shower 
tiarlJ pJiysical education class and ex- 

tn^prognm. 

Drtwi j necessary for pupils to be 
K ^ to participate safely 

actisities in the physical 
«“alion program. ^ ^ 

for t^’®^'’®'y®3r-oId pupils are ready 

opnort,, should Bot bc denied the 

nity of establishing this desirable 
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health practice. With these )oungsleTS, it 
is not a problem of getting them "into the 
shower" but it is a problem of getting them 
"out of the shower.” 

Because the health and safety of joung- 
sters has been one of the prime concerns of 
the schools, many programs of phj-sical ed- 
ucation are basing their pupils dress and 
shower at grade three or four. In the schoob 
where dressing and shoss-eiing are initiated 
in these grades, there arc usually fewer prob- 
lems with this phase of the program at the 
junior and senior high school grades than 
in schools where dressing and showering are 
started in the junior high school. 

Locdiers are needed for all of the pupib 
who will use the dressing rooms. Storage 
lockers are used for the phjsical education 
uniform and dressing lockers for the street 
clothing. TTie number of storage lockers 
should be equal to the total numher of 
pupib in a school that use the lodieis ^us 
ten per cent to allow for expansion, ^e 
number of dressing locken should be equal 
to the peak-load at any one period of time 
plus ten per cent to allow for station in 
class size, scheduling, and the extraclass 
program. 

In order to ascertain the area needed for 
the dressing room, it is necessary to know 
the following facts: (1) Total number of 
different pupils that will be using the locker 
room; (2) number of storage lockers in each 
unit of battery arrangement; (3) peak-load 
of pupils using the dressing room at one 
time. Use the following formula to find the 
conectarea: 

First, it b necessary to determine the num- 
ber of locker units needed. 


1- No.oflockcr _ No. of pupils using , 10 % of No. of pupOs using 

unitsneeded “the locker room the locker room 

No. of storage locken in 
each unit* 


numher has been determined, the area needed for the dressing room 
^ «Dgured by using a second formula. 

for _ Area required* ^ No. of locker . Peak load of pupib iiring ^Hsa-ft- 
"groom for each unit ^unitsneeded dressing room at one time 


^ Thu number «tI 1 «iy, depending on the siic and nnnibeT of storage and diesnng locken. 
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iUustratjon: An elementary school is be- 
ing planned for 680 pupils of which approxi- 
inately 400 pupils will be in grades 3 to 6. 
Since the pupils in grades 3 to 6 will be the 
ones dressing and showering during the 
ph)-sical education program and assuming 
that approximately one-half of these pupils 
are bo)-s and one-half are girls, the two dress- 
ing rooms should be planned for 200 pupils 
each. The pcah-load of pupils using one of 
the dressing rooms at one time will be dur- 
ing the extraclass program when there will 
he approximately 40 pupils. The number of 
locker units ne^ed for each dressing room 
can be determined by using the first formula 
as follows: 

Number of locker 200 -t- 20 

units needed 


The area needed for the dressing room can 
he figured by using the second formula as 
follows: 

Area needed for 

dresslngroom s 3.45 X 28 (40 x 14) 

B 656.6 or 657 sq. ft- 

If this elementary school has lockers in a 
battery arrangement of one dressing locker 
(12 by 12 by 48 inches) and eight storage 
locken (12 by 12 by 12 inches), it will need 


657 square feet for the dressing room ex- 
clush'e of shower room area. If the same 
school selected lockers in a battery arrange- 
ment of one dressing locker (12 by 12 by 48 
inches) and eight storage lockers (9 by 12 by 
24 inches), it would need 691 square feet 
for the dressing room exclusive of shower 
room area. It may also be necessary to allow 
for additional space if the school is used as 
a neighborhood rcCTCafion center for indoor 
recreational actirities. 

Secondary School Dressing Rooms 

Es-ciything that has been stated concern- 
ing dressing rooms for the elementary school 
should be repeated for these rooms in the 
secondar)' school. 

In order to ascertain the area needed for 
the dressing room in the secondary school, 
the same two formulas should be used that 
were used for determining this area in the 
elementary school. 

I/fustration; A secondary school is being 
planned for 600 pupils in ^des 7 to 12. As- 
suming that approximately one-half of these 
pupils are bo}^ and one-half are girls, there 
should be two dressing rooms pknned for 
300 pupils each. The pak-Ioad of pupils 
using one of these dressing rooms at one 
time will be during the intramural and inter- 
scholastic activities when there will be ap- 
proximately 100 pupils. The number of 
locker units needed for each dressing room 
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can be figured by nsing the fint formula as 
follows: 

Number of locVcT + 30 _ 

units needed 6 

The area needed for the dressing room can 
be figured by using the second formula as 
follows; 

Area needed for 

dressing room = 2.83 X SS + 100 X 14 
= 158.40+ 1400 
= 15S8.4orl558 sq.ft. 

If this secondary school needs to ha\-e 
lod:ers in a battery arrangement of one 
dressing (12x12x72 inches) and six storage 
lockers (9 x 12 x 24 inches), it will need 
1553 square feet of area for the dressing 
room exclusis-e of shower room area It iiuy 
also be necessary to allow for additional 
space if this school is used as a secondary 
school-community center for indoor recrea- 
bonal actinties. 


Shower Rooms 


Since there is usually a limited amount of 
time for dressing and shoa'ering during the 
physical education class period, it is impor- 
tant that there be enough shower heads so 
that rnery joungster has sufficient time to 
take a shower. These shower heads should 
be shoulder height so that it will be easier 
for the pupils to keep their hair dry if they 
desire. ’ 


The showering room should be accessible 
to both the toweling room and the dressing 
room. When the showering room b de- 
signed to ser\e a swimming pool, this room 
should be located so that the pupils mnsl 
pass through the showen before entering 
the pool. ^ 

The showen for boj-s should be of the 
group t)-pe, whfle for pris, they should be 
niMtly of the group tj-pe with a few indi- 
Mdual shower stalls. 

The sire of shower rooms is based upon 
the tj-pes of showen and the number of 
shower heads. There should be a showa 
head for m-er;;;7r*‘«sers during the peak- 
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load period and shower heads should be in- 
stalled at least 4 feet apart 

Floors should be non-slip and constnicted 
of lmper\-ious material such as cenmic or 
quarry tile. There should be sanitary means 
of drainage with drainage gutters or a slope 
to the floor leading to a recess cosered by 
a remosahle nonferrous metal grating. 

Walls should be resutant to mobture and 
smooth so they can be easily cleaned. Such 
materials as ceramic or glazed tile and 
marbteare excellent 

Cedings should he mobture resbtant 
Such materials as tile or portland cement 
plaster hare been used satb^ctonly. 

Toweling Room 

The body-drying area is an essential ad- 
junct to the shower room and should hare 
appioximalely the same total floor area. It 
should be designed so that the pupils showw- 
ing must pass from the shower room into we 
body-drying area before entering the dressi^ 
room proper from the shower. It should M 
la^e enough to take care of as many pupils 
as will be showering at one time. Sufnei^ 
hooks for hanging op of towels should be 
provided on the walls of the body-diji^ 
area. A hamper or a receptacle for used 
towels should be near the opening between 
the body-drying area and the dressing room. 

Many schools are using a dwarf type w^l 
from 4 to 6 feet high between the drying 
room and the dressing room. The opening 
between the toweling room and the dressing 
room should be wide enough to penrut 
pupils to pass each other. The opening be- 
tween the toweling room and the shower 
room should be the same width and should 
hare a sill approximately six inches high to 
pres'cnt water on the floor of the shower 
room from running into the toweling room. 
Adequate drains should be located in the 
toweling room so that water dripping from 
the body will be carried away. 

Team Room 

In the senior high school, a separate 
home-team dressing room should he pro- 
vided for boys on the interscholastic squads. 
These rooms should be designed so that 
the showers of the dressing-shower rooms 
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are directly accessible. Large size full length 
loclen are usually pul in home-team dress- 
ing rooms. 

Use of tte team room by the home teams 
permits wsiting teams to use the regular 
dressing and shoss-en’ng rooms for bo)-s and 
keeps the ^siting teams from using the facili- 
ties for girls. 
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least 6 feet wide and with a flush threshold. 

Outdoor Equipment Storage. Provision 
should be made for equipment that is used 
out-of-doors. Where there is no outside 
storage, such storage should be located with- 
in the building and readily accessible to the 
outdoor placing areas. 


Drying Room for Equipment 

, ^uipment dr)-ing room should be 
loatrf in close proximit)* to the team room 
.k ^ ^ sufEdenl size to take care 
ot the peak-load of equipment to be dried 
« any one time. Suffident air at high tem- 
P^ture should be drculaled to insure 
proper dicing of the equipment. 

S»8roge Rooms 


d«ir,V 7 Room. Towel service is 

ni!mV«-.° found in an increasing 

u-ith 9 *^ool$, A towel room or cubicle 

opening into the toweling 
A Joned tovsel 
tlie*trm-.i°^^ adjacent to the exit from 
ehng room to the dressing room. 

of a m? !**- Room. A supply room 

250 feet is needed 

that it pnjtical education equipment 
Ihe sf'ould be adjacent to 

cherVn. should have loclcable 

5*o^oge and Repair Room, 
die storaT have sufEdent space for 

«ha en, ^ ^ out-of-season, new, and 
he an supplies. There should 

’helves number of cabinets, 

Drorvtu , "Sen so that all materials 
don of^-^ ’fored. There should be a por- 
includinir for a repair unit 

sepant^ ^oom should 

HoiiH current supply room 

^oudparfahonandadoor. 

room'^^i? Storage Room. 

^ 0" the same level as 
shoiiM^r^'^ directly accessible to it 
i^niatelvSnn ’borage room of ap- 

“*2 statin/ Ti/ ^fl^a^e feet for each teach- 
tie door operung should be at 


laundry Room 

Sometimes the phjsical education laundry 
can be serviced in the genera! school laun- 
dry. Howcs'cr, if special laundry facilities are 
installed, it is necessary that they meet the 
local public health regulations. This special 
unit should be of sufficient size to accom- 
modate the equipment and personnel needed 
for the scTMce and should be located close 
to the area it serves. 


Toilets 

Toilets should be located in the dressing 
rooms and not in the body-drying areas. Two 
waterclosets and one laiatoiy in the girb' 
dressing room is sufficient equipment for 
classes of 40 pupils. In the dressing 
room, there should be one w-atercloset, one 
urinal, and one laiatot)’. These fecilities 
should be directly accessible to the outdoor 
activity areas. Toilets for public use should 
be conveniently available to the fej-er, audi- 
tonum, g)'mnasium, and outside facilities. 


Physieol Educofien end Recreotion Offiee* 
There should be separate offices for men 
and women staff members. ^Vhere 
vidual offices arc provided, there should be 
100 to I?0 square feet of space and when 
group offices arc provided, there should ]x 
70 to 90 square feet of space for each 
member. In large schools, it may be desirable 
lo plan group offices for the sevml staff 
members with a separate office for the chair- 
man or department head. 

Eadi office or group office should conUm 
1 desk, files for records, and limited cabinet 
Mce for the storage of some equipment 
as basketballs, footballs, baseballs, and 

off these office, there ^ 

, combination dressing, shower, and toOet 
•omn This room should be adequately 



lighted, heated, and ventilated. It is desirable 
to locate these offices adjacent to the teach- 
ing stations and the dressing rooms and to 
provide a means of entrance into each of 
these rooms Vision panels between the of- 
fices and the dressing-shower rooms and, also 
between the offices and the indoor teaching 
stations are recommended as desirable means 
of providing additional safety and super- 
vision of groups using these facilities during 
a period of time when the person in charge 
of the group is called to the oSce. 



1. Is the locker room properly located with 
dir«t access to the playing floor, pool and 
outdoor facilities? 

2 Does the size of the dressing area provide 
a minimum of 10 or up to the desirable 1 5 

square feet wr person at the peak load? 

Are the lockers placed on a pedestal with 
a coved base? 

tilation of lockers for drying purposes? 

5. Is the Boor covering qf non-slip impervious 

s'S^^r the surface been 

6. Are there adequate floor drains hi the 
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locker room and is, the floor pitched to 
wards the drains? 

7. Have mirrors been provided? 

8. Is there a storage locker, basket or bag for 
every penon scheduled to use the facuihes 
on a regular basis? Have enough dressing 
lockets been provided for peak load plus 
10 per cent? 

9. Is there a separate toweling (drying) area 

adjacent to tne shower room for people to 
dry themselves in order to keep the locker 
room Boor dry? . 

10 Has at least one drinking fountain been 
provided in the locker rooms? 

11. lias the ceiling been acoustically traled? 

12. Does the illumination provide a minimum 
of 15 footcandlepower? 

1? Are all light fixtures moistureproof? 

14. Have all wall fixtures been eliminated to 
avmd possible electric shock as a result or 
wet feet and a faulty fixture? 

15. Has radiant floor heating been considered? 

16. Are all windows openble and of trans- 
lucent glass? 

17. Ate all doors made of aluminum or some 
other non-corrosive material? 

18. Ate the w^lls finished with smooth, water- 
proof. washable material such as tie, 
glazed brick or cement enamel? 

19. Ate all benches properly secured to the 

floor? . . . 

20. Are there sufficient toilet and washing ta- 

cililiesleraecommodatepeakloads? 

21. Does the locker room provide for efficient 

traffic control? . 

22. Have shower heads been lowered on tne 
girls* side to help prevent the hair from 
getting wet? 

25. Is the ceiling a minimum 9 feet? 

24. Have all local and state health laws an 
regulations been adhered to? 

25. Is the temperature of the locker room 
thermostatically controlled? 

26. Does the instructor have direct access to 
the locker room and gymnasium from his 
office? 

27. Has storage space been provided for clean- 
ing supplies and equipment? 

28. Can the temperature of the hot water be 
controlled from a central point? 

29. Have soap dispensers been provided? 

30. Are there hot water hose connections m 
the locker room to permit proper cleaning 
of the floor? 

31. Has adequate dressing provision been 
made for interscholastic athletic teams, 
both home and visiting teams? 
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32. If fadlities are to be used by the citizens of 
ttie rommunity ha\-c provisions been made 

33. Ate hair drv en recessed in the wull to a\-oid 

^ible danger as a safety hazard? 

Arc thw shelves on the wall below mir- 

tors and above washbasins? 

rooS” “ 

36. Is there a towel issue room? 

provided if 

program calls for such equipment? 
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P'P^ placed as to be easily acces- 
sible for repairs? 

39. Are toucl nets in the toweling area? 

■40. Has provision been made for drying 
athletic uniforms? 

41. Is there a room for storage of all out-of- 
scason equipment and supplies? 

42. Is there a non-shatlenble vision panel be- 
tween the offices and the dressing-shower 
rooms? 

45. Is there a non-shatlenble vision panel be- 
tween the offices and the indoor teaching 
stations? 




CHAPTER a 


SCHOOL HEALTH FACILITIES 

H. Frederick Kilanto 


THERE tS A CROWTXC RECOGNTnON OF THE IM- 
poitance of the school health program by 
educators, school administrators, parents, and 
the community in general. The scope of the 
school health program has been evolving 
and today is considered by health authorities 
to comprise three major areas: The School 
Health Semccs, a Healthful School Environ- 
ment, and Health Education. These three 
areas have been defined* as follows: 

School health services are procedures 
established to (1) appraise the health status 
of pupils and school personnel; (2) counsel 
pupils, teachen, parents, and other persons 
inioh-ed concerning appraisal finding; (3) 
encourage the conection of remediable de- 
fects; (4) help plan for the health cate and 

* Report of the Committee on Terminotogf in 
School Health Education. Journal ot the Ainencan 
AnociJhon Jot llejith. Phvncal Education, and 
Recreation 22' No. 7. S^tembet 1951. 

lltiifrafUe: Htallk Jdta mf Weit Far! flMaa. 

t«ry Sekaal, Nevarl, Detawar* 

CouKrt A»«»*Cca» SeW tttd Pboto by 

Altml A. DrLArdl. PhiUdclpUi, P>. 


education of handicapped children; (5) bel^p 
preient and control disease, and (6) provide 
emergency care for the side or injured. 

Haolthful school living means the prO" 
vision of a safe and healthful environment, 
the organizaion of a healthful school day, 
and the establishment of inter-personal r^ 
lalionships favorable to emotional, social, 
and physical health. , 

School health education is the process ot 
providing learning experiences for the pur- 
pose of influencing knowledge, attitudes, or 
conduct relating to individual, community, 
orworld health. . 

Specific evidence of growth in schoo 
health service programs is indicate m * 
national survey, made in 1950, of cities with 
a population of 2,500 and more.* School 
health services were reported in 91 per cct 
of these cities with such services comprising 


Office of Education Bulletin 1952, No. 20. 
mgtDis. D.C.: U. S. Covnnment Printing Ottce. 
1952.) 68 pp. 


SCHOOL HEALTH FACILITIES 

St leait a medical. examination and a dental 
naminabon or inspection. 

TVadministatire authority for the school 
Mth piogiam, reported by 2,886 city school 
gtlms, OTS as tollosys: Board ol Education 

pintly by Boards of Education and Htalth, 
ft per cepri by other authorities, 6 pet cent, 
atamutration of the school health pro- 

The study showed that professional school 
a«ilaWe in the fol- 
school s>-stems: 
dratirtt 4 n ^ ^ 85 per cent; 

Percenf hj-gienists, 16 

K*pc~‘^~ 

> ftiH Hm trend is to supply 

service in school bSSd- 
sc^ls pupils. In small 

« dav of probably spend one-half 

BOchndSj for each 125 to 

webde of secondary schools 

eurriS-A xf ‘"sfruction courses in the 
*“c}i insfntJ^^*^ require that 

*''<1 the 

the pTa™ ^ school le\-els as well as 
*<^hoob tj, level. In the secondary 

®CTasinpl^ 'P health instruction are 

hoii as nfs?' ^‘o§ given the same recogni- 
lachS circ“^/'^« «cas in the matt? of 
ing textbooks, and teacb- 

it teaching procedures 

^ gi'en ^ special considerab’on 
^ health f ^P^^uning of the classroom 
*ttenticm lo iri the .same way that 

^ for lh?tMrV ?V P^^" 0‘"8 of feoili- 

other subji??^ ^'Ology, shop, musics 

chapter offers sug- 
school h *, Phoning of the focilitfes for 

SESVICE fACIUnES 

'■ith should be planned 

io mind. These 
y vary for various schools ac* 
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cording to needs and resources in the com- 
munit}*, as well as according to whether the 
school is small or large, urban or rv 
elementary or secondar)’. It should also 
kept in mind that the health service uni 
not a treatment center and should not 
so desired. 

The criteria that should be used in plan- 
ning a health service unit include such ele- 
ments as a healthy and safe environment, 
utilih', economy, flexibility, expansibility, 
and attractiveness. Because of these, and 
other factors, the health service room or 
suite should be planned and equipped with 
unusual care. 


Purposes end Functions of Health Service 
Unit 


1. As an emergency center for the care of 
sick or in/ured children The health room 
first of all senes as an emergenej’ center for 
the administration of first aid to school chil- 
dren and to school personnel. Included is 
the proper care of accident nctims until they 
can be placed m the care of their parents or 
guardian, or returned to their classroom. 

An additional emergency purpose is the 
care of children who have become ill during 
the school day until they can be returned to 
their classroom, or until tbej'are mosed from 


school. 

The health room also serses as an emer- 
gency center where children svith suspected 
communicable diseases can be cared for and 
can be separated from other pupils until 
thdr parents take o«r the case. 

2. As a place to rest for pupils who on the 
addee of their family physician require a 
rest periol at school during the school day. 

3. As a place for supplies. The health 
room serves as a center where first aid and 
other supplies and equipment may be stored 
and kept in readiness at all times for use in 
emergency situations and for use m render- 
ing other health senices to the school 

i place for the health ^ 

central place is neerled where the halth 
recotrls rf the pupils and other ■"f”'™'”" 
necessary to the administration of the schMl 
hSm Verrice ptngnrm are filed for ready 


S'? S' .a. 
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dential medical infoimation should be kept 
cither by the nurse or the principal. 

It should be in a quiet area of the build- 
ing. Examination procedures and especially 
the individual haring tests and individual 
conferences require a quiet room. It is im- 
^rtant, therefore, that the halth suite not 
be nar a gymnasium, shop, band room, or 
cafeteria. 

The health suite should be reasonably 
handy to toilet and lavatory facilities, partic- 
ularly when these are not supplied, or arc 
not adequate, in the halth suite itself. 

The window arrangement should be such 
as to provide for natural light from outside 
Windows. Adequate ventilation is also es- 
sential. 

In a number of schools, outside groups 
uw the halth suite for a variety of purposes- 
I ftMcfore, a separate entrance and exit is de- 
sirable so that the halth unit an be used 
without opening, lighting, and heating the 
entire building. 


the health suite 

^ purposes or functions previously 
iistM an be arried out in one large halth 
*k * which may be subdivided into 

tne folloMng aras; ( I ) a waiting ara. (2) 
an examining and counseling room, (3) a 
m ® room for bo)-s, 

15) toilet facilities, and (6) storage space. 

It is advisable that a suite of rooms rather 
nan one room comprise the halth service 
nnit. In the small elementary schools, the 
enica an be taken are of in one room 
FOviclM screens arc placed between the 
Ls. A space equal to one standard class- 
ni can be divided into the several aras or 
JfMms here needed. In some instances, it is 
'■antageous to have the walls of the aras 
rompnsing the halth unit built in such a 
ay that thc}- ^an be taken out and changed 
« jhe sch wl grow-s or changes. 

n addition to the rooms alrady men- 
•oned, it would be desirable— where money 
permit— to have certain adjuncts 
, "pith unit. In large $econdar>' schools 
school phvsician spends a large 
Ill’s time in the ha»h suite, it is 
to have a separate ofEcc space for him 
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w'hieh an also be used for examination and 
consultation. Similarly, in schools having an 
extensive dental program, a separate room 
for this purpose is desirable. However, ordi- 
narily, the space used by the nurse, the phj-si- 
cian, and the dental hygienist may be shared. 
In the larger schools, it may also be advan- 
fageous to have a sound-proof room for har- 
ing testing and separate dressing booths. 

R^rdless of school size, loation or gen- 
eral arrangement, the halth service suite or 
room should be attractively decorated, ade- 
quately hated and lighted, and easily 
ventilated. Ceilings should be acoustially 
trafed, floors should be resilient and of 
asily claned materials, and walls should be 
washable. Outside windows should be pro- 
vided for good ventilation and lighting. In 
some plans, sliding doors are an advantage. 

The WoitiRS Room 

Hie waiting room should have approxi- 
mately 100 square feet of floor space in the 
large elementary school and up to 300 square 
feet for the large secondary schools. It should 
open into a main corridor. 

Some school experts recommend that the 
waiting room and the two rest rooms open 
onto a sub-corridor. Such an arrangement 
makes it asier for the indmdua] to move 
within the halth unit without going into 
the main corridor. It also serves as a noise 
buffer between the main corridor and the 
halth rooms. 

In small schools, the waiting room of the 
administrative office suite may serve as a 
waiting room for the halth service room. 

The waiting room should be a comfortable 
and chcaful ara informally furnished with 
curtains and drapes. Tlicrc should be cluirs 
or benches available. No special lighting is 
required in the waiting room, but it should 
be adequate for rading purposes. A bulletin 
board is recommended as b also a small rad- 
ing table or a rack for magazines. 

In those large halth service suites having 
a record clerk, it is suggested that her desk 
and files be at one end of the waiting room 
and tlut she havo a phone provided with an 
extension to the examination room. 

TTie doors connecting the waiting room to 



the rest rooms and the examination room 
should be shielded by screens, if necessary, in 
order to maintain privacy of the fatter 
rooms. 

The Examination and Counseling Room 
The space that is used for the health ex- 
amination should be ample and should also 
provide for privacy and quiet. Its size will 
\-ary with the extent to which provision is 
made for certain facilities within this area 
rather than as separate rooms. It should con- 
tain a minimum of 200 square feet of floor 
space. The various diagrams which follow 
will show several variations in size, shape, 
and related facilities. The following points 
need to be given careful consideration in 
planning this room. 

Since a 20-foot distance is required for the 
Snellen eye lest, a 22 foQt clear distance is 
needed \vhen this distance is not possible, 
a minimum of 12 feet is recommended with 
the Snellen eye test being performed with a 
minor. An electrical outhrt should be avail- 
able for illuminating the chart placed on a 
wall opposite to the window. 

Doors should lead into the waiting room 
and to each test area. 

The examining room needs such lighting 
as is necessary to facilitate examination. 

There is need for several exits from a 
health examination room so that it can be 
used for procedures, such as immunization, 
where children need to file throu^ in 
groups. If they can go in one door and out 
the other, confusion is avoided. In this way 
it is also possible to use the rest rooms for 
dressing rooms and thereby expedite the giv- 
ing of health examinations. 

Equipment Space 

In planning the size, shape, and arrange- 
ment of the examination room considciaKon 
should be given to the need for the follow- 
ing equipment spaces: (1) fesin with hot 
and cold running water 30 inches from floor; 
(2) first aid cabinet o\er the basin or under 
the work space; (3) work space of about 20 
square feet close to basin for first aid ma- 
terials when being used; (4) toilet; (S) space 
for scales; (6) eye chart with electric ouUet; 
(7) plate glass mirror on wall opposite eye 
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chart at 10 foot distance; (8) bulletin board; 
(9) double pedestal desk five by two and 
one-half feet; (10) examining table 30 by 72 
inches; (U) telephone on nurse’s desk; (12) 
small table on casters; and (13) filing cabi- 
nets for records.* 

Additional factors which need to be con- 
sidered include adequate electrical ronven- 
ience outlets for appliances and equipment, 
ttie exammer's desk and chair, a chair for 
an attending parent, possibly a screened 
comer for disrobing, storage and supply 
space, perhaps an examining table, although 
the latter will not be used routinely in most 
health examination programs, and perhaps 
a sterilizer. 

If a separate room for hearing tests is 
planned, it should be soundproofed. The 
examining room needs such lighting as is 
necessary to facilitate examination. The dec- 
oration of the examination and counseling 
room need not be the usual hospital white 
or gray, but rather any color that is desired. 
Pastel colors are considered best. 

Dental Ream 

In the smaller school, the dental program 
is usually taken care of in the regular exami- 
nation room. In many of the larger schools, 
a separate room is provided for the denbl 
health program in which the school dentist 
and the dental hygienist perform their duties. 

In some school systems the dental pr^ 
gram is conducted with the use of portable 
equipment and, therefore, the dental room 
can be used for other school health purposes 
dunng parts of the school year. 

It 1$ recommended that the dental health 
room open directly off the waiting room. 
An area of 100 square' feet is adequate for 
carrying out this program. The necessary 
plumbing must be provided to accommodate 
the dental chair and basin, and a lavatory is 
needed. Provision need also be made for a 
desk, a dental chair, two chairs, files for the 
dental records, and a cabinet for dental 
supplies and instruments. A bulletin board 
or a table for dental health education dis- 
plays should also be made available. 


•From a communication from Dr L. M- Corlia. 
Director of Ilsalth Service, Denver Public Schools. 
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Rest Areas 

Separate rest areas are needed for girls and 
Doj-s. In high schools, more space should be 
presided for girls than for bo)-s. In the large 
secondary schools, the su^ested size of the 
rest area for girls is 16 by 18 feet and for bejs 
it is 9 by 12 feet. For small schools the size 
recommended is 6 by 8 feet. 

Certain other space in the health sersice 
unit can be converted into rest area use 
under special circumstances. For example a 
dressing room equipped with a cot can be 
t^cd for rest and isolation. A cot should also 
w placed in the phj-sician’s office, if thb 
1 $ a separate room, so that it can be used as 
a rest area when necessarj’. 

The number of cob needed is determined 
1^- the size of the school and the likelihood 
of occupancy. One standard suggested is 
^t of one cot for each 300 children in the 
, "S' elementary school, one bed 
should be set up at all times for immediate 
and in the high school two or three 
for each sex should be ready at all 
bmes. Additional beds might be folding 
Ipcs that can be stored when not in use^ 
thtteby allowing the space to be used for 
^fposes of the health service pro- 
There should be a minimum space of 
twee between beds. If funds are avafl- 
cofs should be in separate glass 
abides; on a modest budget, sheeb hung 
Irom wares between cots will suffice. 

Storage space may also be provided in the 
^ j roll-away beds and for linens 

and blankeb to be used in this area. It is 
t « to have a bedside table or a 

If shelf over the head of each cot for the 
^dent's books and other articles. Hooks 
facilities for hanging wraps and 
othing are needed. There should be no 
J?hb convenient for reading or studving as 
|ne student is there for a rest. Rather, the 
‘ghts should be subdued and below eyt 


Toilel and Woshing Facilities 

Toilet and washing facilities should be 
" •nlegral part of the health service unit 
ccessible to the waiting room, the ciamin- 
"S room, and the rest areas. For the brger 
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unib, a toilet and lavatorj' is recommended 
for each rest area. Washing fecilities are also 
recommended, when possible, for the wait- 
ing room and the examining room. In small 
health units, one toilet and lavatory will 
suffice for the entire unit. 

Dressing Room Cubicles 
Some of the larger schools include dress- 
ing areas in the health suite. In smaller 
schools the rest areas, the lavatorj’, or areas 
in the examining room protected by a 
screen are used for this purpose. New York 
State suggesb two dressing cubicles each 
containing 43 square feet and communi- 
cating directly with the waiting room and 
the nurse’s or doctor’s office. Hooks and 
clothes hangen should be provided in each 
cubicle. If equipped with a cot, they can 
be used for rest and isolation when necessarj-. 

Storage Facilities 

For the storage of equipment and sup- 
plies, a 20 square foot area should be 
pbnned. A separate clothes locker should be 
provided for each staff member using the 
health unit. 

Telephone 

An oubide tclq>hone or a telephone ex- 
tension is needed on the nune’s desk. In 
some small schools, it may be possible for 
the health service staff to use the telephone 
in the school’s office. 

SUGGESTED LAYOUT AND DESIGN OF 
HEALTH SUITE 

The hputs for school health service unib 
shown here contain the composite clemenb 
that should be included in a health service 
unit. Examples have been taken from several 
sources and, therefore, the plans will differ 
in various details. Spaces may need to be 
varied in size and in arrangement as dictated 
b}’ the over-all laj'out of the building and the 
design program csbblished bj- the local 
school. The plans indicate variations for 
different sired schools. 

Stnoll Elementary School 
A sHiool of this size does not need an 
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the test looms and the examination room 
should be shielded by screens, if necessary, in 
order to maintain pru-acy of the latter 
rooms. 

The Examination and Counseling Room 

The space that is used for the health ex- 
amination should be ample and should also 
ptoside for privacy and quiet. Its sue wiH 
vary with the extent to which provision is 
made for certain facilities within this area 
rather than as separate rooms. It should con- 
tain a minimum of 200 square feet of floor 
space. The various diagrams which follow 
will show several variations in sue, shape, 
and related facilities. The following points 
need to be given careful consideration in 
planning this room. 

Since a 20-foot distance is required for the 
Snellen cs-e test, a 22-foot cleat distance is 
needed. ^Vhen this distance h not possible, 
a minimum of 12 feet is recommended with 
the Snellen eye test being performed with a 
mirror. An electrical outlet should be avail- 
able for illuminating the chart placed on a 
wall opposite to the window. 

Doors should lead into the waiting room 
and to each rest area. 

The examining room needs such lighting 
as is necessary to facilitate examination. 

There is need for several exits from a 
health examination room so that it can be 
used for procedures, such as immunization, 
where children need to file through in 
groups. If they can go in one door and out 
the other, confusion is avoided. In this way 
it is also possible to use the rest rooms for 
dressing rooms and thereby expedite the giv- 
ing of health examinations. 

Equipment Space 

In planning the size, shape, and arrange- 
ment of the examination room consideration 
should be given to the need for the follow- 
ing equipment spaces: (1) basin with hot 
and cold running walet 30 inches from floo^ 
(2) first aid cabinet o\er the basin or under 
the worb space; (3) work space of about 20 
square feet close to basin for first aid ma- 
terialswhen being used; (4) toilet; (S) space 
for scales; (6) eje chart with electric outlet; 
(7) plate glass mirror on wall opposite eye 
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chart at 10 foot distance; (8) bulletin board, 
(9) double pedestal desk five by two and 
onc-half feet; (10) examining table 30 by 72 
mches; (11) telephone on nurse's desk; (12) 
table on casters; and (13) filing cabi- 
nets for records.* 

Additional factors which need to be con- 
sidered include adequate electrical ronven- 
lence outlets for appliances and equipment, 
the examiner's desk and chair, a chair for 
an attending parent, possibly a screened 
comer for disrobing, storage and supply 
space, perhaps an examining table, although 
the latter will not be used routinely in most 
health examination programs, and perhaps 
a sterilizer. 

If a separate room for heating ** 
planned, it should be soundproofed. 'The 
examining room needs such lighting as is 
necessary to facilitate examination. The dec- 
oration of the examination and counseling 
room need net be the usual hospital white 
or gray, but rather any color that is cesitco. 
Pastel colors ate considered best. 

Dental Room 

In the smaller school, the dental program 
is usually taken cate of in the regular cwmi' 
nation room. In many of the larger schools, 
a separate room is provided for the denw 
health program in which the school dentist 
and the dental hygienist perform their duties. 

In some school systems the dental pro- 
gram is conducted with the use of portable 
equipment and, therefore, the dental room 
can be used for other school health purposes 
during parts of the school year. 

It is recommended that the dental health 
room open directly off the waiting room. 
An area of 100 square- feet is adequate for 
canyii^ out this program. The necessary 
plumbing must be provided to accommodate 
the dental chair and basin, and a lavatory is 
needed. Provision need also be made for a 
desk, a dental chair, two chairs, files for the 
dental records, and a cabinet for ^ 
supplies and instruments. A bulletin beard 
or a table for dental health education dis- 
plays should also be made available. 
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Rest Areas 

Separate rest areas are needed for girls and 
boj-s. In high schools, more space should be 
proWded for girls than for boj-s. In the large 
secondary schools, the suggested size of the 
KSt area for girls is 16 by 18 feet and for bm-s 
It is 9 by 12 feet. For small schools the size 
recommended is 6 by 8 feet. 

Certain other space in the health ser\ice 
unit can be converted into rest area use 
under special circumstances. For erample, a 
dressing room equipped with a cot can be 
used for rest and isolation. A col should also 
w placed in the phj-sician’s office, if this 
is a separate room, so that it can be used as 
a rest area when necessary. 

The number of cots needed is determined 
the size of the school and the likelihood 
of occupancy. One standard suggested is 
that of one cot for each 300 children in the 
wilding. In the elementary school, one bed 
should be set up at all limes for immediate 
use, and in the high school two or three 
beds for each sex should be ready at all 
tunes. Additional beds might be folding 
types that can be stored when not in use, 
thwby allowing the space to be used for 
other purposes of the health service pro- 
^fn. There should be a minimum space of 
f^t between beds. If funds are avail- 
able, the cots should be in separate glass 
wbicles; on a modest budget, sheets hung 
wires between cots will suffice. 

Storage space may also be provided in the 
test areas for roll-away beds and for linens 
and blankets to be used in this area. It is 
also desirable to have a bedside table or a 
half shelf over the head of each cot for the 
student’s books and other articles. Hooks 
snd other Heilities for hanging wraps and 
cwhing are needed. There should be no 
lights convenient for reading or stud)ing as 
|he student is there for a rest. Rather, the 
lights should be subdued and below eve 
level. •' 

Toilet and Washing Facilities 

Toilet and washing fadlitics should be 
an integral part of the health service unit 
ffccssible to the waiting room, the examin- 
•"g room, and the rest areas. For the larger 
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nn,X a loDet and h™to,y i, .ecommended 
fo^ch rest area. Washing fedlities are also 
recommended, when possible, for the wait- 
room and the examining room. In small 
halth umb, one todet and lavatory will 
suffice for the entire unit. ^ 

Dressing Room Cubicles 

Some of the brger schools indode dress- 
ing meas m the health snite. In simfc 
schools the test areas, the Uiatoty, ot areS 
in the examining room protected bv a 

^te suggests hm dressing cubicles each 
contammg 4, square feet and communi- 
ating directly with the waiUug 

f .i."T’ “ ‘I”'*'’" ‘’®“- Hodb end 

clothes hangers should be provided in each 
cubicle. If eqn.p^d vtdth a cot, they can 
be used for rest and isolation when necisa™ 

Storage Facilities 

oli?' .‘‘'an'"”®' ‘’I '<l“’pi”'”t and snp. 

V 'J sfcould £ 

planned A separate clothes locker should S 

Cblib ' “-"s 

Telephone 

An outside telephone ot a telephone e» 
tension is needed on the nurse's desk la 
some small schools, ft may be possible f„, 
the health smiee staff to use the telephone 
in the schools office. ^ 

SUGGESTED LAYOUT AND DESIGN OF 
HEALTH SUITE 

The la)r)ut$ for school halth service unit, 
shown here contain the composite clement? 
that should be included in a health setvn ^ 
unit. Examples have been taken from sevei^ 
sources and, therefore, the plans will diffJ 
in various drtaib. Spaces may need to ^ 
varied in size and in arrangement as dictated 
by the over-all laj-out of the building and 
dcs^ program established by the lo^ 
school. The plans indicate variations fJ 
different sized schools. 


need 


Small Elementary School 
A school of this size does not 
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elaborate health unit. Since the health serv- 
ice staff functions only part time, the class- 
room teacher conducts much of the health 
work in the school. If there is a possibility 
that the school will be increased in <17^ 
then the health unit should be planned for 
a school of larger size and the following 
laj-out does not apply. 

The most important functions carried out 
in the health unit in a small elementary 
school include emergency care, health coun- 
seling, medical, nursing and dental examina- 
tions and inspections, sision and hearing 
twting, immunization programs, rest fedli- 
lies and pre-school examinations. 

T^e waiting room of the general adminis- 
trative office can also sers’C for the health 
unit, and a dental room can be used on oc- 
casion for other purposes such as a dressing 
room. 

A large Elementory School 

A school w'th more than 350 pupils will 
differ in plans from those of the small school 
>n Only a few respects. A separate waiting 
room is needed as is a separate dressing 
room. 


A Secondary School 

The health unit in a secondar}- school will 
nerf to differ from the elementar}- school 
units in scs eral A larger dressing room 
with indisidual cubicles is necessary-. More 
is needed for cols, with a separate 
s^ion for bo)'5 and another one for girls, 
^^tal health service facilities will vary dc- 
P<^ding upon the community dental pro- 
in that part of the school sjstem. Per- 
ronal counseling is important and calls for 
* room that is quiet and private. 

Usually the junior and senior high schools 
full-time nunes and, therefore, the 
nurse's office and the examining room 
should be combined. The school phj-sidan 
who visits the school only once or twice a 
W'cek need not have a separate office. How- 
if he is i^latly in attendance in the 
l^hool, he will need an office separate from 
*hat of the nunc and the examining room. 

Small Rural School 

TIic school health services for rural school 
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children should be in general just as ade- 
quate as those provided in larger communi- 
ti«. But, because of the smallness of the 
school building and the greater reliance 
upon the teacher for the school health pro- 
gram, the layout plans are different in many 
wa)-s from those already described. 

Certain services are provided in some com- 
munities by mobile units or traveling clinics 
For example, dental work, tuberculosis ex- 
amiirabons, and preventive inoculabons are 
provided in this way. Other mobile units 
may provide multiple uses. 

Most important in a rniall school is a 
TOm that can he used for indmdnal con. 
fcccnces and etaminations and for emer- 
ffney ore. Such a school may also serre 
the commumty m other nap in addition to 
the regulai school health functions. It is 
essentia! to have telephone service available. 

HEALTH EDUCATION FACILITIES 

Tn the elementary schools, instruction in 
health education is usually done in the regu- 
lar classrwm. In the junior and senior high 
schwls, hovv^-cT, separate classrooms are 
needed for the various subject fields, in- 
cludmg ha th eduotion. which require 
special facilities. ^ 

In nrany communities, the loal schoob 
are used for a v^rietj- of community hralth 
purposes. Included arc halth eduation 
meetings of picnfs and other adult groups 
Thc>- may wish to use the halth taching 
room for pre natal classes, for studjing nutn- 
tion, first aid, and home arc of the sick, and 
for other halth purposes. The room, there- 
fore. needs to be pbnned so that it an 
radily and adequately meet such needs as 
well as thoscof the regular classes. 

ITie halth eduation room should be 
nar the holtli service unit. If parents and 
communitv- groups arc to use it on ocasion 
it should also be nar the entrance to the 
school. ^ 

In order to nuke it possible to tach the 
various halth aras, it is important that *1 
cbvvroom be equipped to provide adcoiuf^ 
facilities. ^ 

The most important facility for f-n,.!.- 
halth ebsves is a ebssroom adanfed^r.T® 
special needs of the halth field. ° 
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Provision is needed for audio-visual aids 
as health teaching can often best be pre- 
sented through these media. Such aids in- 
clude films, slides, opaque projectors, film 
stops, and recordings. 

Space and facilities are needed for the 
storing and displapng of charts, anatomica) 
models, health posters, and health exhibits. 

There is need for ready as-ailabihty of 
pamphlets, bulletins, magazines, newspapers, 
and references in the study of health. There- 
fore, the classroom should either have a 
health library of its own or have regular 
library facilities available. 

Adequate bulletin board space is esscntbl 
in this classroom and in various rooms of 
the health service suite to contribute to 
health education. 
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Certain laboratory experiments, especially 
in the field of nutrition and bacteriology, 
should be included m the study of health. 
When hcilities for such experiments are not 
readily available in or from the science 
laboratory, it is well to provide them in the 
dassroom. 

For home-hygiene classes, as well as for 
other purposes, a wash basin with hot and 
cold water and a roll-away bed is needed. 

The practice of using some other teacher’s 
dassroom for health instruction is unsatis- 
factory, since it limits many desirable teach- 
ing methods. Nevertheless, certain teaching 
materials can be shared with the science de- 
partment. Other types of material are 
needed exclusively by the health teacher and 
should be readily available in the classroom. 




CHAPTER 9 


OUTDOOR PHYSICAL EDUCATION 
FACILITIES 


A. Carl Sidling Associates 


OUTDOOR Acnvmes co.vsrrrvTE a rujor 
I»rt of both phjTical education and recrea- 
tion programs. The fields, courts, and other 
areas that arc needed in variety and quantity 
to serve many groups at one time require an 
extensive part of the school site or park. 
However, such areas offer the greatest hope 
for these programs to meet the reeds of all 
the community at a relatively low cost. The 
^t of these outdoor facilities is generally 
lew than 5 per cent of the total cost of the 
school pbnt. 

Ph}’sical education and recreation facili- 
ties for schools and communitia generally 
include a substantial area deveted to out- 
phwical education and recreation ac- 
tivities. Because of climatic conditions and 
the seasonal aspect of many of these activi- 
ties, careful punning is essential to insure 
rwrimum use of all fadlities on a )-e3r-roond 
hash. Planning requires a knowledge of 


IRtifratUt; • m»J»f ft 

p*<rt«fr«a 


the area and fadlities required for each 
activity so that maximum effective use may 
be made of the space available. The con- 
tinually increasing cost of school fadlities 
and the land to accommodate them, the 
steady population growth requiring more 
new schools, and the corresponding decrease 
in other open areas suitable for recreation 
has emplusizcd the need for greater use of 
joint scnool-eommunily pbnning in the field 
of rcacalion. The pbnning, selection, and 
design of recreational areas for maximum 
jxar-round use is particubtly necessary in 
communities with limited spec for rccra- 
tion programs, limited funds for thdr de- 
velopment, or both. 

•niis chapter deals with the pbnning. 
selection, bjout, and construction of- out^ 
door areas devoted to spedfic athletic. ph«j- 
cal education or pbvground use. The total 
fadlity (school athletic field, community 
pbv-mund, and so on) will consist of such 
combinations of these spedfic uses as are 
approprute to tlie arc^vaibblc. the age 
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level of the intended users, and the fcciea- 
tion or physical education program. 

SITE SELECTION AND PLANNING 

The selection and development of sites 
for outdoor recreational areas requires care- 
ful study and analysis by all parties con- 
cerned in the planning stage, if adequate 
facilities are to be provided at reasonable 
cost. Disproportionate cut or fill, extensive 
rock excavation, subsurface water conditions, 
and poor drainage are alt factors that can 
create excessive costs as a result of improper 
site selection or planning. The increasingly 
high cost of acquisition of available land, as 
well as the high cost of its development, 
indicates greater need for thorough studies 
and a competent analysis of site construc- 
tion problems to insure that the site finally 


selected will produce the most economic 
development of the facilities required. 

The study of potential sites can be facili- 
tated through the careful analysis of the re- 
quired faahties, rwtural features, develop- 
ment aspects, and costs. It should be noted, 
however, that in many instances the cost of 
acquisition is a poor guide since cheap land 
may be so expensive to develop as to be 
prohibitive. Inc initial high cost of site 
development in many localities can be par- 
tally offset through multiple use of areas 
and facilities. Irr this respect the outdoor 
play area of an elementary school, because 
of its central location in neighborhood or 
rural community, represents a potentially 
dual purpose facility providing year-round 
use to school and community and achieving 
the most for the tax dollar by eliminating 
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the need for separate neighborhood parks or 
playgrounds. 

'The use of a check list similar to the fol- 
lowing will facilitate the study and analysis 
of areas for various uses. Characteristics not 
included can be added as required. 

TYPES OF RECREATrON FACILITIES 
Nursery and Kindergarten Area 

The kindergarten area may v-aty from 
one eighth to one quarter of an acre and 
should include a turf area, a small paved 
area marked with squares and circles for 
individual and group activities, a sand bor, 
and possibly an apparatus area surfaced with 
tonbark, shavings, or sawdust. For control 
it should be enclosed with a low fence and 
should be located immediately adjacent to 
the school building and preferably with 
direct access from the classroom. The addi- 
tion of shade trees is particularly desirable 
in the apparatus section and for a quiet 
reading or story telling comer. 


Primary Area (Ages 6 to 8) 

Six* to eight-ycar-old children often make 
foint use of the kindergarten area during a 
staggered outdoor program. However, when 
thishappens the area required should be in- 
creased up to one-half acre where additional 
facilities may be furnished. More emphasis 
should be given in this area to apparatus 
that will encourage developmental activities, 
such as jungle gym, horizontal bars, and 
other climbing devices. Small wooden back- 
stops 4 to 5 feet high for use in ball throwing 
and hitting games are desirable as well as 
a turf area for running and group games. 

Intermediate Area 

An area of from two to five acres (ex- 
clusive of area required for buildings and 
parking) is required for adequate facilities 
at the intermediate age level, depending 
upon the size of the school and the instruc- 
tional program. 

This area should include an apparatus 


General: 


Traffic: 


Property; 


SITE SELECTION CHECK UST FOR SCHOOL OR PARK 

Distance from center of population to be served — 

Distance from other similar faalities - 

Accessibility : Maximum distance 

Relation to future growth . 

Existing public roads (name) (width) (condition) (maintained by)_ 
Future roads or highways (name) (width) (condition) (maintained by)_ 

Sanitary sewer (at site) (distance from site) (size) ^ — 

Public water supply (at site) (distance from site) (pressure) 

Storm sewer (at site) (distance from site) (size) 

Electricity (at site) (distancefrom site) (siw) 

Gas (at site) (distance from site) 

Total available 

Breakdown (owner) (area) (frontage)^ 

Estimated percentage nsaWe. 


Frontage on public roads (roads). 
Other access, right-of-way. 


_ (frontage)_ 

Easements and other factors limiting use of property 

Topography; Steep grades and Gently rolling %; le 

Heavily wooded___%; lightly wooded 96 ; open — 

Rock outcrop (extensive) (occasional} (none)— 


Water (streams) (lakes) (ponds) (smngs) (swamps) 

Sub-surface water condition (good) (poot)_ 

Existing buildings and structures 

Topsoil (depth) — (gnahty) (96 usable)_ 

Subsoil: Clay % Sand % Gravel^ % Loam ' 

Estimated bearing 
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area, an all-weather multi-purpose paved 
area, and turf areas for field sports. The fol- 
lowing facilities should be provided in the 
paved area- volleyball, basketball, badmin- 
ton, deck tennis, tetherball, handball, and 
shuffleboard. 

Field sports areas should be provided for 
softball, soccer, touch football, speedball, or 
such other field sports as may be locally 
popular. The nature of the site itself as well 
as the climatic conditions of the lepon 
might indicate certain additional special 
types of areas such as water sports or ice 
skating. 

Junior and Senior High School Area 
The amount of land needed here may 
vary from 10 to 20 acres and upward depend- 
ing upon the school population and the na- 
ture of the program. In general, space should 
be provided for duplicate facilities for boys 
and girls, with the girls' area located closer 
to the buildings. 

A portion of the area neat the building 
should be paved for all-weather multi-pur- 
pose use, such as the following games: vol- 
leyball, basketball, badminton, deck tennis, 
handball, roller skating, dancing, and shuf- 
fleboard. If tennis courts are to be provided 
they should be separate from the multi-use 
area if possible. 

<4r(ltr)i raii(« «t JoMt I 


Turf areas for field sports should include 
softball, baseball, football, soccer, laaosse, 
and speedball. Whenever possible, practice 
fields should be provided to reduce the traf- 
fic on fields used for inteischolastic games 
so that the turf can be kept in good 
condition. 

Interseholaitie Sports Area 

This area is usually planned not only for 
use by the high school, but also by members 
of the entire community, and may well be 
incorporated in a joint community-school 
recreation facility since the interests of the 
two groups are greatly overlapping. 

The interscholastic area should contain 
football and field sports areas with a stadium 
or some form of seating facilities. A base- 
ball diamond is also included but the loca- 
tion of this area within the football-track 
oval is not recommended. This arrangement 
causes overuse of the turf areas and results 
in less satisfactory location of the stands. It 
also causes some interference with the track 
and baseball schedules. 

An important part of this area, because of 
its emphasis on competitive sports, is ade- 
quate provision for spectator seating, park- 
ing, fencing, and sanitary facilities. 

Th« Community Park-School 

In many communities the location of 

Sc«ch sr«t* ferk. N*<v farJi. 
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school tecieation facHitics, with the addition stsec^v picnic areas; areas for social and 

of certain features, would serve admirably as group pthcrings, and arts and crafts; and in 

a neighborhood or community park and rcc* some instances a recreation center building, 

reation area. Because of the excessive costs pybUe puWic park facilities 

of duplicate facilities this is often the only n,ay vary from a small ndghbothood play 

way many communities can provide needed jgj of a quarter of an acre to national forests 

recreation areas within the community. coverirrg hundreds of square miles. TTie 

In addition to the facilities provided by major considerations are the handling of the 

the school area, there should be additional public traffic flow, parking areas, sanitary 

parking with access from several public facilities, and policing. A brief list of some 
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of the types of public parks and the facilities 
that should be provided follows-. 

The play lot. The play lot is found al* 
most exclusively in largei-cities where open 
areas are limited, and consists of one-tenth 
to one-fourth acre located generally in the 
center of a city block or apartment project. 
The play lot usually consists of a turf area 
with some shade trees, fencing for control, 
benches for mothers, and if possible, appara- 
tus for children of pre-school age. It is 
generally not supervised. 

The Neighborhood Ployground 

This park facility may vary from two to 
six acres in area and serve a population up 
to 6,000 as a neighborhood recreatron center 
for children from six to 14 years of age. Be- 
cause of its location, the playground may 
also sen-e to provide space for special fea- 
tures such as holiday celebrations, festivals, 
and other special events. In general the play- 
ground should be within walking distance of 
the population it serves so that parking 


facilities need not be emphasized except m 
special situations. 

The playground should contain an vta 
for pre-school children, a sitting area for 
motncis, fields and courts for a variety of 
^mes, an apparatus area, open turf areas 
and shaded areas for quiet activities. A wad- 
ing pool, which may be used for ice stating 
during the winter months, and a pavilion or 
shelter house are features that should be 
considered in the plans. 

Th* Community Playfield 

Ranging in size from 10 to 50 acres this 
feeflity serves as a center of athletic and rec- 
reational activities for large neighborhoods 
or even for an entire city, depending upoii 
the local situation. In general, one acre of 
playfield area is required for every 800 popi^ 
lation of the area served, and one playfield 
will serve about four times the popubtion of 
the neighborhood playground. 

The playfield provides recreational facili- 
ties for adults and older children and pro- 
vides many of the features found on the 
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high school athletic field. For this reason it 
is often developed in conjunction with the 
high school area. 

Facilities usually provided in the complete 
playfield are baseball and softball diamonds, 
football or soccer fields, open turf areas for 
other field sports, tennis courts, paved areas 
for multiple-use including hand^ll, bashet- 
ball, volleyball, and shufBeboard. For larger 
areas the playfield may include a swimming 
pool, picnic area, or outdoor theater, as well 
as municipal or memorial gardens and pcs' 
sibly separate areas for smaller children and 
older people. 

Because of the larger number of people 
served, the nature of activities and the dis- 
tance the people must travel, ample provi- 
sion most 6e made for traffic contro/ ancf 
parking. 

The Community Park 

Here the emphasis is upon achieving an 
environment of natural touty, preserving 
points of outstanding scenic interest, or 
providing an area of natural woodland or 
water for informal outdoor activities. TTjc 
area required should be not less than 50 
acres and may go as high as 100 or 500 acres. 
In this type of park the emphasis is upon 
natural features such as lakes, beaches, 
streams, hills, and woodland. Development 
should be limited to providing facilities 
such as gardens, picnic areas, boating areas, 
bathing beaches, and other activities. 

There will often be certain areas in the 
park set aside for field sports or court games 
where access is readily available at the perim- 
eter of the area. Ample provision must then 
be made for parking and comfort facilities. If 
the park is to be open at night, lighting of 
roads and walks vvill be necessary. 

Ths large Pork or Reservation 

Large parks and reservations encompass- 
ing a thousand acres or more arc generally 
developed and maintained by county, sta!^ 
and federal agetidcs, and may contain any or 
sll of the facilities found in smaller areas de* 
pending upon the natural features. Large 
portions of the area may be completely un- 
developed with access only by foot path. 


w’bilc other specialized areas such as bathing 
areas around a lake, picnic centers, camping 
areas, and ski centers may be intensively 
dev’ejoped. An example of this type of facil- 
ity is the Palisades Interstate Park outside of 
New York City, which covers 50,000 acres. 

DESIGN AND CONSTRUaiON FEATURES 

OF MAJOR SPORT FACILITIES 

Most field sports are played on large turf 
areas, that if properly planned and con- 
structed, can be a^pted to maximum uses 
permitted by local seasonal and weather 
conditions. Heavy uses presuppose a good 
turf cover. The problem of obtaining an 
adequate stand of grass for turf areas sub- 
jcclM to heavy usage is an extremely dif- 
fictrlt one. Carefu} program planning; utili- 
zation of best type of grass and topsoil, and 
proper maintenance are major factors con- 
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tributing to an adequate turf surfece (see 
Chapter 17). Although the dimensions of 
playing areas gi\en in this chapter indicate 
the official or accepted lajtmt, it is often 
necessary to modify these conditions to meet 
1^1 conditions, such as limited space or 
budget. Such modifications may well be the 
Only way to provide play space and should 
not be discouraged. For college, school, and 
municipal areas desoted to competitire or 
tournament play, however, the layout should 
conform to official rules and regulations. 

Running Track (quar»er»mI1e) 

Ijyout; The running track consists of a 
straightaway for a minimum of 140 jurds 
and a maximum of 240 jords for lOO- and 
ZlO-j-ard dashes, and a quarter-mile ovul 
track. A minimum area of four acres is re- 
quired for the track, and its orientation 
should show the long axis running north and 
south. (See Figure 9-2 for dimensions and 
lajout of track.) \Vhcn combined with a 


football field for average school use, the 
football field within the track determines 
the orientation. 

Details of construction data to be heeded 
are as follows; The grading of the area in- 
side of the track (the footlall field) should 
be at a pitch of 1 per cent from center line 
to sides. The track straightaway should be 
Icv'cl, with the cun-es level or slightly banked 
(3 inch pilch to outside). The composition 
of the base course of the track should be 3 
to 10 inches of rinders or crushed stone; the 
middle course 5 to 12 inches of rinders 
(medium size); and the lop or wearing 
course 3 to 6 inches of cinders passing a onc- 
quartcr to onc-lialf inch screen mixed with a 
clay binder in a ratio of 4 parts cinders to I 
part clav'. The curb maj' be constructed of 
concrete, asphalt, treated wood or steel, 2 
inches above the track (except for multi-use 
areas where I inch is prcfcrTcd), with the 
upper surface rounded. 
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Drainage One plan for draining the track 
and football field is indicated m Figure 9 1. 
Under the track and about two feet from the 
inside curb open joint agricultural tile drain 
lines are installed in a bed of broken stone 
or screened gravel. Two-thirds of the surface 
of the pints are covered with a strip of wired 
on tar paper (see Figure 9-1). The dram 
lines connect to four leaching type catch 
basins or dry-wells in areas where ground 
water is not encountered. Otherwise they 
are connected to a storm sewer hne. The 
catch basins are located roughly in the four 
“comers” of the track and about 10 to 15 
feet from the track curb. An inexpensive 
but eficcti\-e catch basin can be constructed 
using two sections of 30 inch diameter re- 
inforced concrete pipe set on a 12 inch deep 
bed of gravel and a drain tjpe top grating. 
^Vhere impervious material is encountered, 
a sub-surface tile field is a commonly used 
method of drainage. The grading of the 
area inside the track should produce swales 
between track and football field leading to 
each of the four catch basins. 

Starting and finishing posts. These should 
be provided for all events. The posts are 

Ftjirvtit.CrAir «•< 
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generally of rigid wood construction (% by 
3 inches by 4 foot 6 inches high), and are 
placed with the 3 inch width at right angles 
to the track. The track curb should be per- 
manently marked for ease in locating the 
posts. 

Warm-up track. If space is available, a 
warm-up track is a desirable adjunct to the 
main running track. The warm-up track may 
be a full quarter mile or smaller circular 
track, or it may be only a short straightaway 
for practice starts and sprints, depending on 
space considerations. It should, in general, 
be located near and oriented with the mam 
track. 

Fencing. Particularly during the foothail 
season, the track area is usually the focal 
point of athletic activity. It is essential, 
therefore, that adequate fencing for 
Img spectator traffic be provided. Chain-link 
fencing is most commonly used for this jiui* 
pose. It is strong, comparatively inexpensive, 
and easy to maintain. 

A six foot-high fence around the perimeter 
of the track area, including the grandstand 
ot bleachers, is useful in excluding all ex^t 
authorized personnel during periods when 
the area is not in public use. Strategically 

«■ vS o rcnnlng frock. 
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placed gates should permit orderly access 
and egress of crowds when the area is in use. 
The location of the gates should be con- 
sidered m relation to the parking areas. A 
4 foot fence placed between track and stands 
will prevent spectators from entering the 
playing areas, and a 4 or 6 foot fence might 
also be necessary to separate the players’ 
dressing quarters from spectators if the indi- 
vidual situation requires it. 

Judges’ platform. A portable judges’ plat- 
form IS usually provided at the finish line of 
track events. There are various designs, but 
in its simplest form, a judges' platform is 
similar to a short flight of steps (6 risers 
maximum about 3 feet wide) mounted on 
wheels for easy movement from finish line 
to finish line. 

Scoreboard. If football games are to be 

B ' 1 on the field inside the track a score- 
is essential, and a simple hand op- 
erated board is adequate in most cases. The 
board should be large enough, and located 
for easy viewing from the farthest bleacher 
seat. For football, the scoreboard should, in 
general, indicate the location of the I»1I, 
the team having possession, the down and 
yards to go, and the score by quarters. An 
electric clock showing the timing of the 
game is a desirable feature where funds per- 
mit. The board should be adaptable to 
other sports such as soccer, bctosse, track, 
or any other sport that may be played m the 

Certain variations are passible in the de- 
signing of the quarter mile running track. 
The radius may vary from a minimum of 93 
feet to a maximum of 1Z3 feet, depending 
on the shape of available land and the bcili- 
ties to be included inside, if any. A radius 
of 125 feet will permit the largest space for 
baseball and football withm the track area, 
and availability of space may dictate whether 
or not a 220 yard straightaway can be pro- 
vided. 

Hurdles. In races up to 120 prds, the 
hurdles are 3 feet 6 inches high and placed 
10 yards apart with the first hurdle 15 yards 
from the starting line. In races of up to 220 
yards the hurdles are 2 feet 6 inches high 
and placed 20 yards apart with the first 
hurdle placed 20 prds from the starting 


line. In races up to 440 prds the hurdle 
are 3 feet high and placed 38.277 yards (35 
meters) apart and the first hurdle is plawd 
29.213 prds (45 meters) from the starhng 
line. , 

The running track is used pnmarily by 
athletic teams in highly organized competi- 
tive events, for age levels running from 
]unior high school through college and 
AAU. For this reason this facility usually 
draws more spectators than jarticironts, in- 
creasing the need for parking, bleachws, 
sanitary facilities, and fencing. The sport de- 
mands adherence to regulation dimensions 
in order to qualify the track for maximum 
use, competitions, and so forth, inie popu- 
lanty of the track among competitive users 
will rest upon its standardized layout, sound 
construction, and good design. If expenses 
are to be met through admission charges, 
careful attention must be given the needs 
of the spectator, particularly in the form of 
adequate seating and parking facilities (see 
later sections of this chapter). 

Loyoof of field events. Field events usu- 
ally include high jump, broad jump, pole 
vault and shot-put, as well as space for hani- 
mer, discus, and javelin throwing. For maxi- 
mum use of available area, they are usually 
placed within the running track, but cleat 
of the football field if possible. Runways for 
pole vaulting and broad jumping are usually 
located along the straightaway (see Figure 
1) parallel to and at least 5 feet from the in- 
side edge of the track curb. These runways 
are a minimum of 4 feet wide by 123 feet 
long, level throughout, constructed of a 3 to 
6 inch layer of clay and cinders on a base of 
cinden or sand 6 to 12 inches in depth. The 
high jump pit is generally located in the 
semi-circular area at the end of the football 
field near the finish line for track events. The 
ground in front of the high jump pit should 
be level in the form of a semi-circle with a 
minimum 50 foot radius from the center of 
the bar so that jumpers may approach from 
either side. Weight throwing, discus, and 
other field events can utilize any portion of 
the remaining turf area. Landing pits are 
usually constructed of loose sand, sawdust, 
or shavings 8 to 12 inches deep on a 20 inch 
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base of sand or cinders. For pole wuhing, 
the pit should be 24 feel wide by 14 feel 
long; for broad jumping 8 feet wide by 30 
feet long: and for high jumping 24 feet wide 
by 12 feet long. 

Uprights and crossbars (pole %-aiiIt— high 
jump). Uprights are usually of wood in- 
serted in a metal stand and set a maximum 
of 13 feet and a minimum of 12 feet apart. 
Crossbars arc made of triangularly shaped 
wood of uniform thickness, each side meas- 
uring 1 and 3/16 inches. Ends must project 
not more than 6 inches beyond supporting 
pegs of the uprights, and measurements arc 
made to the upper side of the bar at its 
lowest point. Take-off board for broad jump 
is a 4 by 8 inch joist at least 4 feet long, set in 
the ground level with the runway. See Figure 
9-1 for location and Figure 9- 3d for details 
of take-off box for the pole s-ault. 

Weight es-ents. The circle for the discus 
throw has a maximum inside diameter of 
8 feet 2^ inches and must be outlined with 
a band of iron, steel, or wood, sunk almost 
flush in the ground. A 90 degree quadrant 
should be outlined on the ground with a 
radius of 1 2rfect from the circle. 

The circle for the shot-put, weight throw, 
and hammer throw has an inside diameter 
of 7 feet. The use of a proleeti« cage is 
sometimes recommended in the hammer 
throw es-ent. 

See Figure 9-2 for hpical location of field 
e^■cnls, and Figure Series 9-3 for construc- 
tion details of field esents. 
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Football 

Tlic area required for the football field is 
3 acres minimum. The long axis of the field 
should run north and south and the dimen- 
sions should be 160 by 360 feel (see appendix 
for diagram of fbotball field). Variations of 
the football field that can be incorporated in 
the design include practice fields, and areas 
for touch football, six-man football, lacrosse, 
soccer, and field hockey. 

Construction. The football field is gen- 
erally graded from the center line of the long 
axis to the sides, with a pitch or slope of 
approximately 1 per cent. Runoff from this 
slope is collected in catch-basins located 
along the inside edge of the track. 

Drainage. Grading should be so designed 
that drainage structures can be located clear 
of all pby areas to a\oid danger of injur)’ 
from players topping over or falling against 
them. Local soil and climate conditions will 
determine the most feasible t) 7 >e and layout 
for the drainage system. 

Coal posts. Except for professional foot- 
ball, goal posts are located on the end lines 
(instead of the goal lines) for reasons of 
safety. The posts should be at least 20 feet 
high, 18 feet 6 inches apart, with the cross- 
bar 10 feet from ground les-el to top edge of 
the bat. Maximum flexibility can be pro- 
«ded through the use of remosable goal 
posts (see Figure 9-4 for details) so that after 
the football season the field may be used for 
other sports and acthities. In many cases a 
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combination football and soccer goal is used 
successfully. 

Afartings. Boundary lines are known as 
end lines and side lines, which define the 
160 by 360 foot plajing area. Inside this area 
are the end zones ( 30 feet svide at each end 
of the field) and the field of play. Goal lines 
bounding the field of play are drawn across 
the field at each end between the side lines 
and 30 feet in from the end lines. The end 
zones are usually further marked by diagonal 
lines. The space between the goal lines is 
marked off by lines drawn across the width 
of the field at inters-als of 15 feet. Each line 
is intenected at right angles by short lines at 
a distance of 45 feet in from each side line. 
In addition, short lines are drawn 2 j-ards 
from and parallel to each goal line and di- 
rectly in front of the goal posts. The length 
of the short line is not specified. All lines are 
in white, usually lime thoroughly slaked. The 
^dth of lines is not specified, but side 
lines, end lines, goal lines, 20-)-3rd and 40* 
j'ard lines may be wider than the other lines 
(seeAppendixZ). 

General use. The playing field is used pri- 
marily for team play in intramuni and inter- 
scholastic athletics. In larger communities 
there is also the opportunity for semi-profes- 
sional use when fadlities are designed to 
handle spectators adequately. Because of the 
appeal of football as a spectator sport, ade- 
quate seating and parking fadlities should 
^ pros-ided wheneser possible. Proper fenc- 
ing facilities are also necessary. The age level 
for this facility ranges from junior high 
school age through adulthood. 

Baseball 

The area required for the baseball field is 
at least 350 feet by 330 feet {2.8 acres). Its 
onentation may vary somewhat due to loca- 
tion and usual time of play (twilight or after- 
noon), but generally the back point of home 
plate should be set to point due north-north- 
or the line from the pitcher’s box to 
home plate should be within 20 degrees east 
or west of north. 

Dimensions. The diamond is 90 feet on a 
side; distance around the bases is 360 fecL 
TTie dimensions across the diamond are 127 
feet 3-3/8 inches. There should be a mini- 


mum of 60 feet from home plate to grand- 
stand or seats unless they are protected by 
adequate fencing. Batting range is at least 
250 feet and where two fields are laid out 
back to back there should be at least 550 
feet between the two home plates. For de- 
tails of layout and other dimensions see 
Figure 9-5. 

Bases. Home plate is a plate of whitened 
mbber set into and flush with the surfoce of 
the field (sec Figure 9-6). 

The pitcher’s plate is a plate of whitened 
rubber set into and flush with the ground. 
The plate should be not more than 15 inches 
above the level of home plate, and the 
ground should slope gradually from it to the 
baselines (see Figure 9-7). 

First, second, and third bases are of white 
canvas bags, 15 inches square and 3 to 5 
inches thick, filled with a soft material. 
Bases are attached to pegs driven into the 
ground at locations shown in Figure 9-5. 

Mathng. Foul lines consist of extensions 
of the line between home and first and home 
and third to the boundary lines of the 
ground, and also from home plate back to 
the backstop lines. All lines shown solid in 
Figure 9-5 are marked with lime, chalk, 
whilettash, or other white substance. The 
width of the lines is 3 inches. 

Construction. The infield is graded to 
conform to the requirements listed above 
governing the construction of the pitcher's 
plate. The outfield area may be graded in 
different ways depending upon the terrain. 
However, a slope or pitch oM to 2 per cent 
should be obtained; and, if possible, drainage 
should be a%vay from the infield. 

The entire area is hufed except for a 
specified area along the base lines and the 
pitcher's plate (sec skinned area designated 
m Figure 9-5). 

Drainage. Surface water should normally 
be handled by good grading and a well de- 
veloped turf if the subsoil is sufficiently 
porous. A high concentration of clay or other 
impermeable material in the subsoil might 
require tile subdrains or other expensive con- 
struction. If drainage structures are necessary 
they should be located clear of actual play 
areas to avoid hazard. 

Details. There are no official specifications 
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for the backstop, the dimensions and con- 
struction depending upon the use, space 
available, location of seats, and other s-ari- 
ables. In general, if there is ample space; the 
\-ertical type of backstop is used. This 1)^)6 
is constructed in three sections, a center 
section and two side sections turned in at 
an angle parallel to the base lines, the width 
of each section rarjing from 24 to 40 feet 
and the height from 15 to 20 feet. The 
hooded tjpe of backstop is useful where 
space is limited, and can be located 12 to 16 
feet behind home plate with an ov’ethang 


1 35 

extending out almost o%er the plate. A 
typical hooded type backstop is shown in 
Figure 9-Sa. There is also the multiple back- 
stop for two fields side by side or opposite 
each other. Most backstops are constructed 
of wos'cn mre mesh supported by pipe frame- 
work and permanently set in concrete foot- 
ings. The lower section up to 4 or 5 feet 
alnve the ground is usually faced with 
boards to avoid cutting the baseballs on the 
wire mesh. 

LiMie League field. For a Little League 
diamond, the area required is 225 by 225 feet 


f>g«re 9:6. Layeit of temo plate area aed dtfa'il of bate loealioet, 
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(approximately 1 and acres). The dimen- 
sions are similar to M foot softball with 
pitching distance 44 feet and foul lines 175 
feet. Tlie bases are the same as for baseball, 
with the pitcher’s mound 6 inches higher 
than home plate. 

/unior baseball. For junior baseball (13 to 
16 year age group), the distance b e t w ee n 
bases is 82 feet, the distance across the dia- 
mond 113 feet 11)4 inches, the pitching dis- 
tance 50 feet, and the batting range is 200 to 
250 feet. 

General use. Baseball can be adapted to a 
wide range of age levels from elementary 
school to adult, and the variations listed 
above may be adapted to meet local needs. 
Baseball is one of the most popular team 


sports plarcd in the United Slates, not only 
in intCTSctiolastic competition, but in Little 
League, college, semi-professional, and pro- 
fessional drcles. Tlicrc is also a high degree 
of spectator interest in all phases of baseball. 
Baseball traditionally begins in the early 
spring and ariies through the summer. In 
some areas it tan be continued almost on a 
year-round basis, depending on possible con- 
flicts of interest with other sports, such as 
football. 

Alternate uses. Because of the skinned 
area the baseball infield cannot be satisfac- 
torily used for other sports, but the outfield 
may well be designed to overlap football, 
soccer, or other turfed fields devoted to 
sports popular at different seasons. A typical 
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school athletic field layout usually provides 
some sort of overlap of this tj’pe. 

Softball 

The area required for softball is 275 by 
275 feet (approximately one and three quar- 
teis acres), and the orientation of the field is 
the same as in baseball. 

Dimensions. The diamond is 60 feet be- 
tween bases and the distance across the dia- 
mond is 84 feet 10 and % inches. There is 
generally a minimum of 15 feet of additional 
spacCaround the diamond with a minimum 
hatting range of 175 feet. The pitching dis- 
tance for men is 46 feet and for women 35 
feet. For tjpical layout of softball diamond, 
see Appendix 2. 


AfarJdng is generally the same as in base- 
ball. 

Construction. Grading, surface, and drain- 
age are similar to the b^eball diamond ex- 
cept that the base lines are generally not 
sldDned, but remain as turf areas, and there- 
fore the softball diamond may oserlap other 
tnrf areas (of seasonal uses) to a greater ex- 
tent than does the baseball diamond. 

Details. The backstop is similar to that 
used for baseball, but smaller. The center 
and side sections vary from 1 5 to 20 feet; the 
height from 12 to 1 5 feet. 

Bases. The pitcher’s plate is the same as 
for baseball, except that the elevation is not 
required. Material may be rubber or wood. 

Home plate is also the same as in baseball, 


fi^vre 9:ta. Haa of a bottbefl baetilsp. 
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that the material used is not specified. 

Pint, second, and third bases are the same 
size as in baseball. They are located inside 
the base lines (instead of having second base 
at intersection of lines). 

Variations. For the use of women and 
children, it is possible to vary this facility to 
a 45 foot diamond, using a 12 inch ball for 
“slow pitching ” The dimensions of the dia- 
mond should be 45 hy 45 feet, with the liis- 
tance across the diamond 63 feet 7 Indies, 
and the pitching distance 37 feet inches. 

General use. Probably the most popular 
form of baseball in light of (he numbn of 
actual participants, is softball. The equip- 
ment is Simple, and there is greater flezi- 
bility in the size of the diamond, all provid- 
ing for interesting activity at almost all age 


levels, from elementary school age to adult- 
hood. The time of use for the softball dia- 
mond IS similar to that of baseball, only less 
formal. !t is generally dependent only upon 
suitability of turf placing surface. In addi- 
tion, its flexibility is increased by the fact 
that the diamond is essentially just a turfed 
area, with removable bases and backstop, so 
that the field may be used for any other field 
sports. 

Field Hockey 

TTic area required for field hockey is 210 
by 330 feet (approximately 1.6 acres), with 
the orientation generally the same as in foot- 
ball. 

Dimensions. Tlie official and maximum 
field is ISO by JOOfcct, and the smaller mini- 


Flfir* f;8b. « bsitkall bdctitap. 
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mum field for )t)unger children is 1 50 feet by 
J . Appendix 2 for a detailed lay- 
out of the field) ^ 

I Lines are drawn across the field 

at intervals of 25 yards (in 
arm *Le lines consist of two lines 

“Old 25 yards in from each goal line, 
r j ^^0*' 1‘nc). A broken line called the 
Si?® 15 feet inside of and 

of l*“os for the full length 

nl ® All lines are 2 inches wid^ 
plazas in football. 

a?e Grading, surface and diain- 

the same as for the football field, 
posts are located on the center of the 
iQ;n«i'v’ apart (inside measurement) 

Thp TN/, . * ^ ground, 

posts are 2 inches wade by 3 inches deep. 


Posts and cross bars arc painted while. Up- 
rights do not extend beyond cross bars, and 
crossbars stopat edge of upright. 

General use. The field hockey field is used 
by senior high school and college students. 
The popularity of the sport ranges from 
intramural to intermuial. 


Soccer (Men} 


The area required for this sport is 225 by 
360 feet (approximately 1.8 acres), with 
orientation similar to that of the football 


field 


Dimensions are a minimum of 100 yards 
ad a maximum of 120 yards for length, with 
minimum width of 55 yards and a maxi- 
lum width of 75 yards. 

Alarling. The lines at the ends of the field 
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ate called "goal lines," those at the sides are 
"touch Unes ” A "halfway line” tunning be- 
tween the two touch lines divides the field 
into tw'o equal areas At the center of the 
halfway line is dtawn a circle with a lO-yard 
ndius Tlie “goal atca” is maihed by two 
lines extending 6 yards mside of each pal 
hne, 6 yards from each goal post, and con- 
nected by a hne parallel to the goal line 20 
yards in length Within each penalty area a 
suitable mark called the "penalty kick marld‘ 
IS located 12 yards from and directly in front 
of the midpoint of the goal. From each 
penalty kick mark an arc of a circle with a 10 
yard radius is drawn outside the penalty area 
only. A quarter circle is usually draWTi from 
each flag post at the comets of the field with 
a 1 yard radius. 

Construction. Grading, surface, and drain- 
age are the same as for the football field. 
Goal posts art ft feet high and are set 24 feet 
apart with a cross bar at the top. Inside width 


of the uprights is 8 yards. Uprights and cross 
bar are not more than 5 inches in depth (see 
Figure 9-4) . Flagposts should not be less 
than 5 feet high with a knob on the top. 

Variations. In soccer for women, the di- 
mensions of the field are 60 by 100 yards, 
center circle radius of 6 yards, and the goal 
posts are 6 yards apart. A “restraining line 
IS drawn across the field between the lonch 
lines 6 yards from and parallel to the half- 
way line. The "penalty area" is formed by 
a fine 4 yards long 1? yards in front of and 
parallel to each goal. From the ends of this 
line ate dtawn quarter circles with a radius 
of 15 yards and their center 1 yard inside 
each goal post. 

When space does not permit the regula- 
tion dimensions, the field can be reduced to 
a minimum (for men) of 55 by 75 yards, 

with a greater width if possible. ^ . 

Geneial use. All age groups from junior 
high school students to adults play soccer. 


•ta kandbsH t»»rS wall. 




OUTDOOR PHYStCAL EDUCATION 

Soccer is pb 3 -ed not only in schools, but also 
among adults in areas with high percentages 
of population from European countries 
where soccer (called football) is usually con- 
sidered a national sport. 

lacrosse 


required for lacrosse is 225 by 
>60 feet (approximately 1.8 acres), with 
orientation similar to that of football. 

Dimension. The field is 60 to 70 \-ards 
wade and 110 j-ards long. A barrier fence 5 to 
in f ^ desirable and should be looted 
lu I«l from the boundar)- lines of the play- 
•ng field. The goals are looted 15 prds in 
from ach end line (see Appendix 2 for 
men s berosse field la\ out ) . 

Afarbng. The boundaries of the field are 
inow-n as “side lines” and “end lines" while a 
offside line" is drawn across the 
t iri the center of 
Which u matted a circle with a radius of 10 
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feet. Twenty jards from each side of the cen- 
ter is drawn a line 10 ^ards long at right 
angles to the center line designating the 
"wing aros." TIic "goal aro” is designated 
by a line 6 feet long drami parallel to the 
goal lines 20 sards in front of och goal. A 
rectangle 12 by 18 feet known as the "goal 
crease" is marked off around each goal with 
lines 6 feet from the goal posts in each di- 
rection. 

Conslrucrion. Grading, surface, and drain- 
age arc simibr to that required for the foot- 
ball field. Coals consist of hvo poles 6 feet 
high located 6 feet apart with a rigid cross 
bar. Attached to these poles is a pyramid- 
sliapcd itet fastened to a stake in the ground 
7 feet back of each goal. The net, usually 
1- to I '/W inch mesh cord, is fastened to the 
ground with tent pegs and staples to catch 
balls thrown into the goal. 

Variations. In laaosse for women the 
goals are located on the goal line, from 90 to 
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110 yards apart; the goal crease is s<|tiaTe, U 
l)y 12 feet, and the center line is omitted 
except for a short line 4 yards long in the 
center of the circle. The net for the goal is 
p^ed to the ground 6 feet behind the goal 
instead of 7 feet. 

General use. The age level for lacrosse 
runs from senior high school age to adult- 
hood, and the game is played mostly in col- 
leges and senior high schools. 

Archery 

The archery area should be level, located 
in an isolated or protected section of the 
facility situated so that stray arrows ate di- 
rected away from other play areas. The area 
should be sheltered from winds if posnble. 
The range is approximately 150 yards in 
length, the width of the range depending 
upon the number of targets, which arc usu- 
ally set up 10 yards apart (except for ofEcial 
meets which require 15 feet spacing). Tar- 


gets arc 4 feet in diameter and made of 
spirally sewn straw coveted with a face hav- 
ing five circles, set up with the center 4 feet 
al«ve the ground. In the interest of safety 
the area behind the targets should be pro- 
tected by an earth hunter, or bales of hay or 
straw piled up to the height of the top of 
the target. (See photo on page 120.) The 
range is usually marked off in lines at 10 
yard intervals beginning 20 yards from the 
target. The common shooting distances are 
30, 40, 50, 60, 70, 80 and 100 yards. 

Prectice Fields 

Because of the intensive use of turfed 
areas for sports such as football, it is wise to 
provide practice fields that can be used dur- 
ing the week (if space is available) in order 
to sai-e the turf on the playing field for 
games. Practice fields may also be used for 
other sports in off-season periods, thus in- 
creasing the over-all facilities available. Di- 
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mensions and construction of practice fields 
should conform to the regulation field size. 

Pitch and Putt Golf Course 
Golf is a sport tint has enjoj-cd a sharp in- 
erase in popularity during the past few 
jars, jjut a full size golf course requires 
about 100 aacs, thus making it impractical 
for schools. The pitch and putt course, which 
squires but 6 to 10 acres of bnd. could be 
incorporated in a school site. Sec Chapter 19 
for construction details. 

SPECJAl USB AREAS 

"^^*ection deals with outdoor areas that 
arc surfaced or pa\-cd for specific sports, mul- 
bplc-usc all sveather areas, and other sports 
ncihtics of more specialized interest than 
preceding section. 

should be well 
flrained, durable, smooth, and resilient for 
mwmum safrty and all weather use, and it 
houM be avaihble at reasonable cost. There 
0^ surfaces awibble 
ihrii” » *hcin fall within one of 

concrete, asplialtic 
j“d no *”'• ‘s- 

Hondboll 

handball has become the popu- 
ka]t 'CTsion of four-wall indoor hand- 

fsn.U ® is JO by 45 feel 

As an economy masure two 
ordfT back to back in 

often *hc wall. It is also 

as ® out the court areas so 

''^lls of a ^ refaining «-alls or blank 
Phjine mnrt construction of the 

*“rice improving the 

andttwf t ^he wall should run east 

“west if possible. 

court is 20 feet 
high ^ the wall is 16 feet 

10 feet kJ surface generally extends 
least hne (long line) and 
the total l^J’ond each side line making 
'^^'lallv ^ ^®®t over-all. It is 

hut anv concrete construction, 

flill syc ^T^ooth, hard, paved surface 
^tnjctq A surface should be con- 

a well-graded base of dnders or 


gravel with a pitch away from the wall of 
one<ighth of an inch per foot. The wall is 
usually constructed of reinforced concrete 
saryfng from 8 to 12 inches in thickness, 
and rests on a concrete fooling carried 4 feet 
below grade. Additional strength may be 
added by construction of short wing walls at 
sides at a 45 degree angle to a height of 4 to 
6 feet. Tlic wall should extend a minimum 
of J feet outside the side lines on individual 
courts but is usually continuous in a battery 
of courts (see Figure 9-10). Although the 
initial cost is high, the reinforced concrete 
court and wall requires practically no main- 
tenance. ^\^leTc a battery of courts is laid 
out. a minimum of 6 feet between courts is 
recommended. Courts are generally fenced, 
and a 10 or 12 foot high chain link type 
fence is preferred. 

Markings. The short line extends across 
the court 16 feet from and parallel to the 
wall. Tlte Semee line is composed of two 
lines extending 4 inches into the court from 
either side line 25 feet from and parallel to the 
wall. Tlie long line (back line of the court) 

IS J4 feet from and parallel to the wall. All 
lines arc 1 % inches wide and are generally 
rainted white. Side lines ate extendi J feet 
beyond the long line, and up to the top of 
the wall. A 2-foot high wire fence may be 
mounted on top of the wall to stop rolls 
hit high and out of play. 

General use. Handball is played by junior 
high school and other students and by 
adults. It holds a strong appal to people of 
all ages who prefer a very active sport, and is 
prticularly popular in large city playgrounds. 

Tennh Courts 

The ara required for two tennis courts is 
105 by 120 feet (ach additional court re- 
quires 45 by 120 feet). (See Chapter 18 for 
details in construction and layout.) 


Outdoor Basketball Courts 

Originally an indoor sport, basketball has 
become incrasingly popular in its outdoor 
version, usually as part of the paved alJ- 
weather play ara. 

Layout, A minimum ara of 60 by 80 feet to 
70 by 114 feet is required depending upon 
the age group to use the courts. 
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Orientation The long axis of the court 
should run generally north-south. 

Dimensions. The following dimensions 
ate generally recommended for vanous age 
levels: Elementary school lc\'el, 40 by 60 
feet; junior high school 42 by 74 feet; high 
school 50 by 84 feet; college 50 by 94 feet. 
The court is divided in half by the "division 
line” drawn across the court from side line 
to side line. Other markings include the 
center and restraining circles, and free throw 
circles and lanes at each end of the court. 
(See Indoor Court Marking in Chapters 4 
and 5). 

Backboards. The backboards may be rec- 
tangular (6 feet wide x 4 feet high) or fan 
shaped, located at opposite ends of the court 
midway between side lines with the face of 
the backboard parallel to and 4 feet m from 
the end line. Board may be attached directly 
to upright or for greater safety supported by 
projecting arms from posts set on the end 
nnc. 

Baskets. The baskets consist of metal rings 
18 inches in diameter mounted in the center 
of the backstop, 8 feet from the court surface 
for elementary lesel and 10 feet for standard 
use. Nets of cord, leather or chain are usually 
suspended from these rings. To maintain 
maximum flexibility of use, the uprights 
may be set m flush sockets so that they may 
be removed for toller skating, dancing, or 
other uses. It has also been found helpful to 
provide an extra basket at the opposite side 
at each upright for shooting practice and 
other games that can be pbjed around a 
single basketball goal. 

Geal-Hi 

Goal-hi is an adaptation of basketball 
pbyed around a single goal. The court is 
usually circular with a 20 to 30 foot radius 
from the goal at the center to the outside 
boundary circle, a free throw line with a 
radius one-half that of the court, and a 
restraining circle with a 4 foot radius. The 
basket is similar to a basketball backstop, 
nbeed R tn 10 feet aboie the*-— '’rt surface: 


Volleyball 

Volleyball is an increasingly popular group 
sport at almost all age levels. It may be 
played on any hard surface, or even good 
level turf if it is not wet. 

Area required. 45 by 80 feet, more or less. 
Orientation. Long axis runs north and 
south. 

Layout. Official dimensions are' 30 by 60 
feet. For children a court size of 25 by 50 
feet is recommended. The net across the 
center divides the court into two 30 by 30 
foot playing areas as in the photo on page 
124. The net, 3 feet wide by 32 feet long, 
IS tightly stretched by the four comers 
to two uprights erected outside the court 
along the center lines at a height of 8 feet 
above the court surface (for women the net 
should be lowered to 7 feet 6 inches and for 
children the net may be lowered to 6 feel). 
Posts ate usually provided with eye bolts at 
the various levels to accommodate varying 
age groups on the same court. 

Badminton 

Badminton is another popular sport for 
all age levels. It an be played on any level 
surface and may be adapted cither to the 
multiple-use area or a level turf surface. 

Area required. 25 by 60 feet. 

Orfenfation. Same as for volleyball. 

Layout. The doubles court is 20 by 44 
feel with a ly, by 24 foot net stretched 
aaoss the center at a height of 5 feet to the 
lop of the net. The singles court differs 
from the doubles court only in its width 
which is 17 feet. (For laj-out of combined 
doubles-singles court, sec Appendix 2.) 

Paddle Tennis 

Paddle tennis is a popular playground 
game that an be played on a court the 
same dimensions as l»dminton. 

_ Areare<juired.25bv60fect. 
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Deck Tennis 

Deck tennis v.-zs originated for use on 
shipboard, but has achies'cd popularitj' in 
many recreation areas. The singles court is 
12 by 40 feet, the doubles court 18 by 40 
feet. The net is 1% feet wide and its top is 
4 feet 6 inches high at the center, supported 
by posts set 2 feet outside at the side lines 
(see Appendix 2 for laput). 

ShufOebeard 

Shuffleboard is another shipboard game 
that has become increasingly popular in rec- 
reation areas, particularly in resort areas. 
The court is 6 feet wide by 52 feet long. The 
^me must be plaj-ed on a smooth, le\-el 
surface preferably with a waxed finish. With 
some additional treatment a portion of the 
paved multiple-use area can be adapted to 
this use. Courts are generally provided in 
batteries with drains separating the courts 
with a low concrete curb or wo^en bumper 
at each end of the courb, behind which are 
seats for the players. A scoreboard is required 
with each court, and marking of the court is 
shown in Appendix 2. 

OTHER USES FOR AO-WEATHER PLAY 

AREAS 

Paved all-weather play areas may be uti- 
lized for numerous less formal purposes in 
addition to the games listed above. Some of 
the more common are: 

1. Overflow parking. By proper planning 
and design this area may be utilized as addi- 
tional parking space when not in use as a 
play area. It is especially useful in conjunc- 
tion with esening use of school fadlitics. In 
iJje aent this use is conferopJated, a Jtinov- 
able gate or chain should be provided so 
that vehicles cannot use the area during play 
periods. 

2. Roller skating. The application of a 
sealing compound to asphalt play areas will 
usually provide a surface smooth enough 
for roller skating and also proride a less abra- 
sive surface reducing the danger of injury 
resulting from skids and falls. 

3. Dancing. An outdoor paved play area 
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properly surfaced may provide an excellent 
location for outdoor dancing during summer 
months. 

4- Ice skating. The addition of a low con- 
crete or asphalt curb and modification of 
drainage structures makes possible the flood- 
ing of pas ed play areas during winter months 
in northern areas for ice skating without the 
haard of falling through thin ice on lakes or 
ponds. If paved areas are to be utilized for 
ICC skating it is important that the grading 
be designed to neate a minimum difference 
in grade. Generally, if the area can be 
pitched from the long axis to both sides 
proper Ici'cling can be achies ed. 

DRAINAGE 

In designing large surfaced areas for all- 
weather use the increased run-off due to sur- 
^cing must be considered and adequate 
drainage provided for. \Vhenever possible 
the area should be graded to drain from the 
center to several sides in order to: 

ast)id locaUon of catch basins within 
playing areas 

rrauce concentration of run-off at one 
point 

minimize grade differential from one 
side to the other. 

Surfaced play areas should generally have 
a maximum pitch of 2 per cent and a mini- 
mum pitch of 0.5 per cent, with catch basins 
or inlets located at a ratio of one for every 
15,000 square feet of pas-ed surface. 

In areas with low water table and sand 
or gra\el subsoil, it will probably be practi- 
cable to utilize a combination catch basin 
and dry well (see Figure 9-1 1 ) . In areas where 
ground water and soil conditions are un- 
suitable, positive drainage must be provided 
either by piping or by means of paved 
ditches to proper discharge points in an 
existing water course or storm sewer. 

In areas subject to frost action it may be 
necessary to provide additional sub-suiface 
drainage in the form of porous foundation 
construction, tile underdrains, or both. Such 
construction, with adequate prorision for sur- 
face run^jff, will greatly increase the useful 
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Orientation. The long axis of the court 
should run generally north south. 

Dimensions. The following dimensions 
are generally recommended for vanous agp 
levels. Elementary school level, 40 by 60 
feet, tumor high school 42 by 74 feet; high 
school 50 by 84 feet; college 50 by 94 feet. 
The court is divided in half by the “division 
line” drawn across the court from side Imc 
to side line. Other markings include the 
center and restraining circles, and free throw 
circles and lanes at each end of the court. 
(See Indoor Court Markings in Chapters 4 
and 5). 

Backboards. The backboards may be rec- 
tangular (6 feet wide x 4 feet high) or fan 
shaped, located at opposite ends of the court 
midway between side lines with the face of 
the backboard parallel to and 4 feet in from 
the end line. Beard may be attached directly 
to upn|ht or for greater safety supported 1^ 
projecting arms from posts set on the end 
line. 

Baskets. The baskets consist of metal rin^ 
18 inches in diameter mounted in the center 
of the backstop, 8 feet from the court surface 
for elemenbry level and 10 feet for standard 
use. Nets of cord, leather or chain are usually 
suspended from these rings. To maintain 
maximum flexibility of use, the uprights 
may be set in flush sockets so that they may 
be removed for roller skating, danang, or 
other uses. It has also been found helpful to 
provide an extra basket at the opposite side 
at each upright for shooting practice and 
other games that can be played around a 
single ^sketball goal. 

Coal-Hi 

Goal-hi is an adaptation of basketball 
played around a single goal. The court is 
usually circular with a 20 to 50 foot radius 
from the goal at the center to the outside 
booD^jry circle, a free thjow iine wtlh a 
radius one-half that of the court, and a 
restraining circle with a 4 foot radius. The 
basket is similar to a basketball backstop, 
placed 8 to 10 feet above the court surfac^ 
depending upon the age group. 

Several other games have been developed 
for use around the single goal such as Hi-Lo 
Goal, Center Ball, and Solo Ball. 


Vollaybatl 

Volleyball is an increasingly popular group 
sport at almost all age levels. It may be 
played on any hard surface, or even good 
level turf if it is not wet. 

Area required. 45 by SO feet, more or less. 
Orientation. Long axis runs north and 
south. 

Layout. Official dimensions are 30 by 60 
feet For children a court size of 25 by 50 
feet is recommended. The net across the 
center divides the court into two 30 by 30 
foot playing areas as in the photo on page 
124 The net, 3 feet wide by 32 feet long, 
IS tightly stretched by the four corners 
to two uprights erected outside the court 
along the center lines at a height of 8 feet 
above the court surface (for women the net 
should be lowered to 7 feet 6 inches and for 
children the net may be lowered to 6 feet). 
Posts are usually provided with eye bolts at 
the vanous levels to accommodate varying 
age groups on the same court. 

Badminton 

Badminton is another popular sport for 
all age levels. It can be played on any level 
surface and may be adapted either to the 
multiple-use area or a level turf surface. 

Area required. 25 by 60 feet. 

Orientation. Same as for volleyball. 

Layout, The doubles court is 20 by 44 
feet with a 2% by 24 foot net stretched 
across the center at a height of 5 feet to the 
top of the net. The singles court diffen 
from the doubles court only in its width 
which is 17 feet. (For layout of combined 
doubleS'Singles court, sec Appendix 2.) 

Podella Tennis 

Paddle tennis is a popular playground 
game that can be played on a court the 
same dimensions as ladminton. 

Area required. 25 by 60 feet. 

Orientation. Same as for badminton. 

Layout. The official doubles court is 20 by 
44 feet with a net across the center 2 feet 10 
inches high at midpoint (sec Appendix 2). 
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life of the facility and protect surrounding 
turf areas from erosion. 

SPECIAL FACILITIES 

In addition to the various facilities and 
activities enumerated thus far, it is well to 
mention other facilities that may be re- 
quired, particularly where interscholastic, 
municipal, and competitive play is envisaged. 
These may include the stadium seating fa- 
cilities, parking areas, fencing, and other 
special facilities. 

The Stadium 

Many books have already been written on 
the subject of stadiums, and it is not appro- 
priate in this book to go into too much detail 
on the topic. However, most previous works 
have reference to the large university and 
municipal stadiums that are the homes of 
big-league baseball or football. 

The handling of spectators for sporting 
events requires a separate study in itself 
where the anticipated capacity is large and 
provision for adequate seating facilities is of 
major importance. The large athletic field 
will usually be provided with a permanent 
grandstand, which, depending upon the size 
of anticipated crowds, may range from a 
single unit along one side of the field to a 
complete stadium accommodating upwards 
ofdO.OOO people. 

For the small college or larger high school, 
a permanent installation is required that will 
adequately fulfill the several functions of 
the larger stadium and will also remain 
within the reach of the school budget. 

A concrete or steel grandstand is moie 
permanent and should be considered when- 
ever adequate funds arc available, but stands 
can also be constructed of wood or w'ood and 
steel if economy dictates. When the latter 
type of stands are used it is customary to 
construct them in prefabricated sections 
that can be dismantled for storage or for le- 
erection elsewhere on the site. For ease in 
moving, wheels are mounted under the sec- 
tions. In many school facilities a small per- 
manent grandstand is supplemented by re- 
movable bleachers used only during b^ 
games. In either instance, local ordinances 


and fire laws must be rigidly observed in re- 
SpecA to methods of construction, kinds of 
mateitab employed, and in the placing of 
fe exits, passages, and gangways in the 
various sections of the stands. The use of 
removable or portable bleachers permits 
greater flexibility in the sunounding area, 
and the units themselves may be utilized at 
other locations for other s^ctator sports. 

The location of the track and field events 
has already been discussed in another 
section, and reasons given for its particular 
orientation. In locating the grandstands, 
therefore, it follows that they should be 
placed at each side of the track so that the 
spectators command a view of the entire 
track. The stands are set hack a distance 
of 10 to 15 feet fiom the track curb to pro- 
vide for access if necessary, and to allow 
track and other officials to move about 
clear of the actual running area. 

In the event only one stand is contem- 
plated, it should be placed on the west side 
of the straightaway so that the spectators, in 
addition to having a clear view of the track 
and field event, do not look into the sun. 
This arrangement has the further advantage 
of giving some protection against glare to 
^phyets and contestants when the sun is at 
'a low angle, as it will then be behind the 
grandstand. 

If a baseball diamond is included within 
the ame faality, the bleacher layout will 
have to be revised by the addition of tempo- 
rary stands extending parallel to the base 
lines. If stands are located close to the base 
lines, as behind home plate for example, 
they should be protected with wire fencing. 

Generally, the stands are of the open type, 
but where funds permit, they may be de- 
signed to afford protection against the 
weather for the spectators seated therein. 
Maximum visibility may still be achieved by 
^ of ramped and terraced seating extend- 
ing upwards and backwards towards the roof, 
which is usually projected out beyond the 
front seats to ensure full shade and protec- 
tion, It is important also for those sitting high 
up in the back of the stand that their view 
of the far side of the field is not curtailed in 
any way by the leading edge of the roof 
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canopy Similaily, glassed in ends enable the 
play at both ends of the field to be followed 
Seating Stands should be designed so that 
all spectators have an unimpaired view of 
the playing field. In order to improve the 
visibility of spectators in the upper seals 
the height of risers is increased slightly from 
lower to upper levels. Risers will vary from 
9 to 16 inches, with seat width from 18 to 
24 inches. 

The usual seating for football stadiums 
consists of strips of wood or planhs fixed 
to pedestals. These may be supported on 
the treads or fastened to the riser (oists. 
More leg room is afforded by the pedestals 
than by the riser type bench. Precautions 
should be taken to avoid sharp points or 
hooks that will catch or teat clothing and 
a kind of paint that will not stain dothes 
should be used. Most seating of this type is 
not provided with back rests. The mini- 
mum allowance pet person is 18 inches, and 
in all cases it is necessary to allow a greater 
tread width when backs are provided. 

Further functions. In addition to provid- 
ing seating accommodation for spectaton, 
permanent conaete stands can also ^ made 
to serve a double duty by providing space 
for storage of ground equipment, locker 
rooms, and showers, team and public toilets, 
and in some cases, refreshment rooms. 

Team quarters. Separate quarters ate pro- 
vided for home and visiting teams, or for 
men and women where co-educ3tionaI hack 
events are held. Team rooms are furnished 
with showers, locken, toilets, and rubbing 
tables. They should be located within easy 
reach of the play field and track with exits 
that are separated from the public section of 
the stand. 

Public toilets. Toilet facilities should be 
adequate, both as to the number of fixtures 
and location, and provision made for light 
and nenfiJaf/cn. 

Storage. Storage space is usually provided 
for athletic paraphernalia, ground equip- 
ment, tools, and so forth. 

Scoreboards, lighting, and public address 
systems. In addition to the aforementioned 
facilities, provision should be made for a 
scoreboard. Reference has already been made 
to Ac hand operated type of scoreboanj. 


but in a stadium layout such as desaibed 
above at\ electrically operated board would 
be the ideal. It should have provision for 
indicating the score or state of the game for 
an events for which the stadium is likely 
to be used. The installation of a public ad- 
dress system and toiver lighting for night 
games Would greatly increase the efficiency 
and scope of the stadium. 

Parking 

Adequate facilities for parking should be 
considered in the early stages of site selec- 
tion, since the parking requirements of a 
stadium or baseball field may be consider- 
able. For preliminary estimating purposes 
assume an average of 110 cars can be parked 
on an acre of level parking space. The space 
need not be paved unless the use is regular 
and continuous, although a paved area is 
usable under all weather conditions, is net 
dusty, requires a minimum of maintenance, 
and can be marked with painted lines for 
best control of parking. 

The parking area design should permit 
easy accommodation of a maximum number 
of cats within a short distance of the facility 
served. In the case of stadium parking it is 
desirable to work out a traffic pattern for 
before and after games, which may involve 
one way traffic through the area. For plan- 
ning purposes an individual parking space 
is figured at 10 by 20 feet with a minimum 
of 25 feet for travel lanes between parking 
rows. (See Figure 9-12 for typical parking 
layouts.) For smaller facilities it is often 
possible to provide parking bays along exist- 
ing or proposed roads bordering the area, 
but larger facilities and public recreation 
areas may require one or more parking fields, 
located as dose as possible to the area. Be- 
cause of various factors such as cost and 
arailahihty of space it is not always possible 
cofiftnrct regufar paved parking areas 
capable of accommodating all the traffic at 
an intercollegiate football game. \Vh«iever 
«tra heavy automobile traffic does occur, it 
is generally the practice to designate certain 
areas normally given over to play facilities 
for "overflow” parking. Since these areas 
are not ordinarily used for parking during 
regular school hours, their dual role docs 
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wide range of climatic and soil conditions 
from one section of the counlrj' to the other 
maies it impossible to list specific plant 
materials for use in recreation and sport 
areas; howes-ei, ttie local landscape aichittrt 
wfll ^ thoroughly familiar with natisr plant 
materials most suitable for the sarious uses 
required. Major consideration in the choice 
of plant materials is the stressing of the 
use of hardy and native plants and 3 corv 
sidecation of the degree of maintenance to 
be required. Consideration should also be 
gis-en to selection of best lawn seed mixture 
when seeding to attain the desired turf. (See 


Chapter 17 on Turf Surfaces.) In some cases 
the use of Borr-cis and gardens as a decorative 
addition to the recreation area can be tied 
in with children’s dasses in nature study, or 
■wilh lYit operation ol a nrardcipai green- 
house for providing materials to various 
municipal parks and playgrounds. 

The landscape architect, however, deals 
not only with plant materials but with the 
land itself. HDls and valley's, streams and 
lakes are all a part of the total site and with 
functional design can play an important part 
in the educational and recreational picture 
of the community. 
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not interfere with the school's normal ath- 
letic program. The same remaths regarding 
accessibility to the stands, circulation of traf- 
fic, and so forth, apply, since control of traffic 
on turfed areas is effected by roped enclo- 
sures rather than by the use of painted lines. 

Fencing 

Fencing is required for various purposes 
throughout the sports area to control crowds, 
to keep children from wandering off of play 
areas onto private property, to divide play 
areas of different types, to protect a^inst 
hazardous site conditions, to provide a bamct 
or backstop for vanous ball games. Most 
common are several varieties of chain link 
fence with metal posts set in a concrete 
footing. 

For smaller children’s areas and barrier 
fencing, a height of 4 feet is usually ade- 
quate. For older children’s areas and prop- 
erty lines, 6 feet is generally used, and for 
play areas, heights of 8 to 12 feet ate recom- 
mended, depending upon the sport and age 
level of participants. All fence posts should 
be set in concrete footings constructed al^ut 
3 inches above the grade and which slope 
away from the post to prevent the post 
from rusting due to couection of water 
around the bare. For simplified maintenance, 
fencing around paved areas should ^ lo- 
cated within the limits of paving to prevent 
grass and weeds growing up around the 
fence. In children's play areas specifications 
should call for knuckled finish for safety 
reasons. 

Except in scenic parks and reneation areas 
wooden fencing is not recommended because 
of the problem of maintenance, and the 
initial cost will not differ greatly horn that 
of the chain link fence. 

Along roads and drives, and for some 
parking areas, it is well to utilize a guard- 
rail that may be of wire rope or one of 
several beam types mounted on wooden or 
metal posts. 

Drinking Fountains 

In designing reaeation areas for schools 
and communities, there are certain additional 
features that are often overlooked or omitted 
to save costs, although without these fea- 


tures no scheme is really complete. For Ex- 
ample, provision should always be made for 
drinking fountains, strategically placed at 
vanous points. These should be of the auto- 
matic type that shut off when not actually 
being used, and should be fitted with mouth 
guards in the interests of hygiene. 

Benches 

Benches for non-participants and for 
players resting between game periods are 
other useful adjuncts, and their location 
should be given particular attention. Since 
a great deal of foot traffic around the 
benches can be expected, it is recommended 
that they be set on paved areas either ad- 
joining paved walks and play areas in the 
form of seat recesses, or in a part of the 
turfed areas where they can command a 
view of the proceedings without interfering 
in any way with the play. 

landscaping 

Attractive and well landscaped grounds 
provide a pleasant and relaxing setting for 
the school grounds or recreational area, and 
reflect credit upon the community. In addi- 
tion to the aesthetic advantages, the use of 
trees and shrubs m accordance with modem 
planting design concepts can provide many 
functiona) advantages. Properly located shade 
trees ate highly desirable for kindergarten 
play areas, apparatus areas, and sitting areas 
adjacent to younger children’s play areas. 
An effective, pleasing, and inexpensive screen 
between different types of play areas can be 
achieved by use of low-growing dense hedges 
which also serve to reduce sound transmis- 
sion. The inclusion of thorny types of shrubs 
in these screens will discourage traffic through 
them. Trees are especially valuable in con- 
nection with park and picnic areas, and such 
Special uses as the outdoor theater, council 
rin^ and atound. playgccoiwi bi4vViiag,s. 

The services of a competent site planner 
or landscape architect are required when 
Fanning the planting design, so that con- 
sideration is given to all aspects of the land- 
scape plan. Large trees, for example, must 
be placed so that shadow will not interfere 
with court games or prevent rapid drying of 
fields or tennis courts after a rainfall. The 
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"communit)' center” concept include stu- 
dent unions found today on many coflc^ 
ampuses, as vi-ell as bo)^* clubs and certain 
church-social centers. 

Area Served 

Communit)- center buildings are planned 
primarily to ser^-e specific geographical areas. 
In communities of up to 2S,d()0 popubtion, 
a building could be designed to serse the 
entire communit)-, and would be a building 
with 15,000 to 25,000 square feet of Boor 
space. Tbe minimum size should be 15,000 
square feet. The same size building could 
serse as a neighborhood rec r eation building 
in a cit)- of 50,000 or brger. Many com- 
munit)- recreation buildings hare seised ef- 
fecthely with only 7,000 to 10,000 square 
feet of floor space, but a well-rounded pro- 
gram is hardly possible in a building of that 
size. 

Within the past 50 or 40 jeats, the neigh- 
borhood pb)-ground and neighborhood rec- 
reation building have pfo\ed to be most ef- 
fectise. This is especially true where people 
can walk to the ouilding and the disbnee 
tnseled b not more than one-half to three- 
quarten of a mfle. Then, too, during the past 
few yean people haNC become more mooile 
(witn the exception of the \ety low income 
groups) and children, as well as family 
groups, ride to the communit)- rCCTCation 
building, c\-cn if it b only three or four 
blocks awuy. Where automobiles are not 
a\'afl3ble, paved streets and sidewalks pro- 
vide a medium for easy bic)Tlc trarel. Larger 
buildings, seT\-ing ses-eial neighborhoods and 
including more floor space, more program 
possibilities, and more leadenhip, hasT 
proved quite cffectirt in many commimib'cs. 

Site location 

Many communit)' recreation buildings arc 
operate very successfully in a "down town" 
location, without outdoor play space, al- 
though thb is certainly not ideal. Even in 
northern communities where the weather 
limits outdoor pby in the winter, there is 
need for space for winter activities, such as 
ice skating. Therefore, for a commum’ty rec- 
reation building to be successful, there 
should be 15 to 20 acres of bud on which 


the building will be properly located from 
the points of %-icw' of acccssibilih- and appear- 
ance, The outdoor bdlities should be re- 
bted to the actmties w-ithin the building 
like spokes in a wheel. Some community 
center buildings arc located in city parks. 
The building need not be in the center of 
the park but possibly on one side, and, there- 
fore, adjacent to a main street, with parking 
adjacent to the street and to the building 
with an entrance dris-c of minimum length. 

Basic Units ts B« Included 

In a well designed community recreation 
building certain basic units should be in- 
cluded, primarily in the following order: 

1. Central Adminbtrath-e and Lobby 
Area. The building must ha\-e a focal point 
and a central spot for administration, and 
this should be adjacent to the entrance of 
the building. This central area should be so 
located that it will be adjacent to the a>-cnue 
of apprcach for the majority of the users, 
and should be near the street or driveway 
and parking area. The lobl^ should be cen- 
trally locatra in the building so that persons 
can readily reach the various activity areas 
of the building. It is important to have 
othces for administrative and control par- 
poses adjoining the lobb)-. Rest rooms should 
also be located nearbj-. 

2. Small Activity Areas. Various t)pes 
and sizes of clubrooms, meeting rooms, craft 
and game rooms, and activity rooms for 
small groups are the nest important features. 
These rooms should be properly arranged for 
accessibilit)', case in administration, heating, 
and control. The rooms should he located so 
that it is not necessary to pass through one 
activit)’ room to get to another. 

B. Sodal HaltGymnasrom Auditcprinm. 
A community recreation building should 
hav-e a large space for social and athletic 
activities and meetings. Such a room should 
be well designed in order to accommodate 
the average activit)- planned for it. Ordi- 
narily, the room should be large enough to 
accommodate a junior high school size 
basketball court and space for 200 to 300 
seats, using telescopic folding bleachen of 
two or three rows. For this purpose, a room 
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CHAPTER 10 

THE COMMUNJTY CENTER BUILDING 

The Charles M. Graves Orgairization 


A CO^^MUT^mr RECaCATION BtnLPINC IS 
usually admini$(eTed by the oty recteation 
depaitment as a public building open to 
pmple of all ages for their leisure time use. 
The program includes a wide variety of 
scheduled activities, as well as unorganized 
activities such as an occasional table tennb 
game, dancing to an automatic record player, 
or ]ust sitting and relaxing. It is a place to 
meet one's friends and to participate in an 
activity of one's choice. 

The construction, maintenance, adminis- 
tntion, and operation of a reaeation budd- 
ing is a community responsibility. Oc- 
casionally such centers are financed through 
a foundation or by contributions, but this 
method has many disadvantages. It is a 
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municipal responsibility and since everybody 
benefits from it, everybody should share in 
its expense through a tax program. 

Ordinarily the use of the center is free 
to the public. Many activities, however, pay 
their own way financially, and others provide 
additional revenue which is used for build- 
ing operation cost. It is not unusual to have 
revenue-producing programs pay twenty-five 
per cent or more of the total administration 
cost. A community recreation building is for 
all tbe people all the time. 

Undoubtedly, the community center idea 
came from the neighborhood or settlement 
house field as well as from the YMCA and 
YWCA programs. More recently Jewish 
community centen, often in combination 
with a synagogue, have been constructed in 
many communities. 
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Other types of facilities related to the 
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sion of the building. The lobby should be 
well lighted, have comfortable lounge furni- 
ture, and include bulletin boards for publi- 
cizing activities. Pay telephones and rest- 
rooms should be located nearbv. 

Space and facilities shoula be available 
for temporary storage of coats, overshoes, 
raincoats, hats, overcoats, school books, and 
the like. Ordinarily this space can be pro- 
vided by the use of coat and hat racks and 
shelves for books along one side of the 
lobby or corridor, or in a special coat room. 
In some cases, the coat room serves as a 
check room during large scale activities. 

2. Lounge. Every recreation building, es- 
pecially a large one, needs space for comfort- 
able lounge furniture arranged in groupings, 
to be used by individuals or by groups in so- 
cial relaxation or conversation. Sometimes 
the lounge is combined with the lobby, 
thereby making it multiple-use, with the 
furniture grouped in the comen away from 
the main traffic pattern. Often, the lounge 
is a separate room and doubles as a club 
room; it can open off the lobby, with one or 
two sets of double doors, and serve as an 
overflow area for the lobby. 


Attractive and adequate overhead lighting 
is important in all cases. In some buitdings, 
table bmps are secured to tables for proper 
maintenance and care. Sometimes small pin 
point lights are installed in the ceiling, 
throwing directed light in specific sections 
of the lounge. Attractive cove or indirect 
lighting adds a great deal to the appearance 
of such a room. In some recreation buildings, 
the lounge is called a "memorial lounge” 
and is equipped by an individual or an or- 
ganization in memory of a certain individual, 
or group of individuals. 

3. Offices. Even the smallest recreation 
building needs an office. If the building 
serves as a central administration building, 
a senes of offices will be required. In a build- 
ing of 15,000 square feet or more, two offices 
would be considered a minimum. One office 
should be adjacent to the lobby and provide 
space for a clerk, secretary, and information 
clerk. Counter space should be located on 
the lobby side, and windows in the other 
walls where appropriate, making it possible 
to observe activities in all adjacent activity 
areas, such as the club rooms, gymnasium, 
and corridors. This office should have stor- 


approximately 60 by 90 feet would be xe* 
quired. A minimum size of 80 by 100 feet 
would be preferable and 100 by 110 feet 
would be even better. The room should be 
easily accessible to the central lobby and ad- 
ministrative unit. 

4. Dressing and Shower Rooms and 
Clothes Check Room. These facilities should 
be properly planned and located to serve the 
gymnasium, and should be accessible to the 
lobby without passing through the gymna- 
sium. If an outdoor and/or indoor swim- 
ming pool IS a part of the building, the above 
mentioned rooms should be properly located 
to serve both the pool and gymnasium. Ade- 
quate control must be maintained, and easy 
access to pool and gymnasium, with mini- 
mum walking distances, is necessary. 

5. Maintenance and Custodial Facilities. 
Of major importance is adequate and prop- 
erly located storage space for equipment 
and maintenance supplies, janitorial closets. 
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equipment rooms, and space for heating and 
air conditioning equipment. If a pool is in- 
duded space must be provided for a filter 


Elements of the Community Recreation 

Building 

1. Lobby. TTie lobby should be placed so 
that it will be the lint room through which 
visitors to the building will pass. There 
should be adequate space for the groups 
who will be using it, but it should be neither 
too large nor too small. The lobby should 
be the central element of the building and 
(he activity areas should radiate from it. 
Offices should be adjoining, especially an 
office to seive as an information center. The 
lobby must of necessity have double doors 
for adequate exit, and, in the case of larger 
building should have two or more sets of 
double doors. The lobby must be attractive, 
as it will be the “front cover” of the building 
and will convey to the visitor his first impres- 
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will ha\-e wrious t)'pes of flags, books, and 
other equipment thej' would like to lea\-c at 
the meeting room so that it will be readily 
asailable at the lime of the next weekly or 
monthly meeting. In these instances it is 
highly desirable to have a series of cabinets 
built into the wall, each fitted with a lock, 
thereby pro\iding each organization with its 
own storage space. 

Adequate window co\-erings should be 
pro\id^, so that either one or all rooms can 
be used for showing movies and slides. If a 
room is to be used a great deal for showing 
films, it is desirable to have adequate electri- 
cal connections, designed so that the projec- 
tor can be plugged in at one end of the room 
and the amplifier at the other, with adequate 
wiring installed in the floor or in the wall, so 
that it will not be necessary to have the 
amplifier cord Ijing on the floor down the 
middle of the room. 

If the end club room is small, it could be 
constructed with the floor slightly higher 
than the rest of the rooms (possibly a foot 
or 18 inches), thereby allowing it to sene 
as a stage for lectures or dramatics. However, 
this procedure is undesirable in some cases 
as it splits up the room and makes it im- 
possible to use the combined large room for 
dancing. 

5. Came room. The game room is an es- 
sential part of any teaeadon building and 
ordinarily would be designed to include bil- 
liards, ping pong, checkers and chess tables, 
and, in some cases, junior size billiard tables 
and other ^mes. In some buildings, where 
the game room serves as a club rcx>m, only 
ping pong and card tables are used, since 
they can be folded and stored efficiently and 
quickly. Folding ping pong tables can, of 
course, be set up in any room of the budd- 
ing, or on the outside terrace or playground. 
Most recreation buildings have pocket bfl- 
liards and when this is the case a rcxmi must 
be definitely set aside as a game room, since 
billiard tables are not portable. Billiard and 
ping pong tables are approximately 5 by 9 
feet. The minimum space to be allowed at 
the end of each table is 6 feet, althoo^ 7 
feet is preferable. Space should also be avail- 


able along one wall for a raised platform with 
seats. This is most desirable in case of bil- 
liards, so that penons waiting their turn to 
play can watch the game and this is possible 
only from an elevated position. 

With the above requirements in mind, the 
game room should be designed around the 
location of the tables. If the room is to be 
a long narrow room, with tables -side by 
side, the minimum width should be 22 fee^ 
or, if possible, 24 feet. The length of the 
room must be adjusted to fit the number of 
tables to be installed. Space should be avail- 
able at one end of the room for storage of 
equipment and supplies. 

Overhead lights should be carefully lo- 
cated to give proper illumination at each 
table. 

Windows arc not essential, particularly 
around the billiard tables where they might 
be broken by cue sticks. Forced ventilation 
would certainly be more desirable than win- 
dow ventilation. The wall covering for at 
least four feet above the floor should be a 
washable type, because penons leaning 
against the wall in either ping pong or bib 
Iiard rooms have a habit of placing their 
shoes against the wall and leaving foot- 
prints. In a room where billiards are played 
the floor must be a permanent type of con- 
CTCte, lerrazzo, or asphalt tile. Wood has 
been used satisfactorily, but care must be 
taken to design the floor to take care of the 
extra weight, and to eliminate any possible 
vibration. 

Space should be available at one end of 
the room for table games, such as checken, 
chess, and dominoes. In some cases, billiards 
and ping pong are combined in the same 
genera] room with bowling alleys, thereby 
making it possible for one person to con- 
trol all facilities. This provision is especially 
desirable wrheie a charge is made for the use 
of the billiard tables. The experience of most 
recreation directors is that free billiard play 
is not always a good thing. Players have a 
habit of mistreating the table covering and 
other equipment, but if a charge is made and 
supCTvisIon is nearby, the facilities are better 
taken care of and are more appreciated. Bil- 
liards is a special service, provided at an extra 
cost, and a charge is therefore justified. 
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age space for equipment and supplies. It 
should also include the control equipment 
for loud speaker and amplifier for malcmg 
announcements and for provision of music 
over the entire building, or for any one 
room. A control panel should be available 
for channeling music to specific rooms, and 
speakers should be located in all the rooms 
and lobby, as well as at the swimming pool 
and multiple-use paved area. 

The office for the director or admiirislrator 
of the program should adjoin the clerk's of- 
fice, and ihs porHtion hoMs sknuld inclt^ 


4. Chrb rooms. One club room is a must 
ra any community recreation building,’ and 
additional rooms should be provided in pro- 
portion to the need and the size of the 
building. The minimum size of a club room 
is 12 by 20 feet, and a more desirable mini- 
mum size IS 20 by 30 feet. Where space is 
available, it is highly important to have a 
scries of two or three club rooms, located 
adjacent to each other, and separated by an 
effective folding wall, thereby making pro- 
vision for one large or several small rooms. 
Oa}y the bett Idldiag wsUs, with acoustics} 
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windows for ease in administntion and ob- 
servation. Book shelves and cabinet space for 
storage of equipment and supplies should be 
provided. Arrangements should be Such Hat 
the room can be closed off for private con- 
ferences of small groups. Although the di- 
rector’s office is often planned for a con- 
ference room, it is not always considered 
essential, since staff conferences, board meet- 
ings, committee meetings and similar activi- 
ties could be held in a small club room away 
from the noise of an office and annoyance of 
the telephone. 


treatment, should be used. Each room 
should be readily accessible from the cor- 
ridor and each room should have separately 
controlled lights. Whenever possible, the 
foldi^ wall should fit into a pocket to pro- 
tect it from damage and to clear the room. 

Each room should be provided with stor- 
age space or a series of storage cabinets for 
the storage of tables, chairs, craft and equip- 
ment supplies, projector equipment, and 
other necessary items. 

Often a number of different groups will 
use the club rooms for meetings. The groups 
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will have wrious t)pcs of flags, boots, and 
other equipment thcj’ would like to leave at 
the meeting room so that it wfll be readiljr 
available at the time of the next weekly or 
monthly meeting. In these instances it is 
highly desirable to have a series of cabinets 
built ir\to the u-all, each fitted wth a lock, 
thereby providing each organization with its 
own storage space. 

Adequate window coverings should be 
providM, so that cither one or all rooms can 
be used for showing movies and slides. If a 
room is to be used a great deal for shoeing 
films, it is desirable to have adequate electri- 
cal connections, designed so that the projec- 
tor can be plugged in at one end of the room 
and the amplifier at the other, with adequate 
wiring installed in the floor or in the wall, so 
that it will not be necessary to have the 
ampliflei cord lying on the floor down the 
middle of the room. 

If the end club room is small, it could be 
constructed with the floor slightly higher 
than the rest of the rooms (possibly a foot 
01 18 inches), thereby allowing it to serve 
as a stage for lectures or dramatics. However, 
this procedure is undesirable in some cases 
as it splits up the room and makes it im- 
possible to use the combined large room for 
dancing. 

5. Came room. The game room is an es- 
sential part of any leaeation building and 
ordinarily would be designed to include bil- 
liards, ping pong, checkers and chess tables, 
and, in some cases, junior size billiard tables 
and other games. In some buildings, where 
the game room serves as a club room, only 
ping pong and card tables arc used, since 
they can & folded and stored efficiently and 
quickly. Folding ping pong tables can, of 
coune, be set up in any room of the build' 
ing, or on the outside terrace or playground. 
Most recreation buildings have pocket bD- 
liards and when this is the case a room must 
be definitely set aside as a game room, since 
billiard tables are not portable. Billiard and 
ping pong tables ate approximately 5 by 9 
feet. The minimum space to be allowed at 
the end of each table is 6 feet, although 7 
feet is preferable. Space should also be avail- 


able along one wall for a raised platform with 
seats. This is most desirable in case of bil- 
liards, so that persons waiting thdr turn to 
pby can watch the game and this is possible 
only from an elevated position. 

With the above requirements in mind, the 
game room should be designed around the 
location of the tables. If the rcxrm is to be 
a long narrow room, with tables. side by 
side, the minimum width should be 22 fee^ 
or, if pcjssible, 2-1 feet. The length of the 
room must be adjusted to fit the number of 
tables to be installed. Space should be avail- 
able at one end of the room for storage of 
equipment and supplies. 

Overhead lights should be carefully lo- 
cated to give proper illumination at each 
table. 

Windows are not essential, particularly 
around the billiard tables where they might 
be broken by cue sticks. Forced ventilation 
would certainly be more desirable than wio- 
dow venUbtion. The wall covering for at 
least four feet above the floor should be a 
washable type, because persons leaning 
against the wall in either ping pong or bil- 
Ibrd rooms have a habit of pbdng their 
shoes against the wall and leaving foot- 
prinb. In a room where billiards are pbyed 
the floor must be a permanent type of con- 
crete tenazzo, or asphalt tile. Wood has 
been used satisbctonly, but care must be 
taken to design the floor to take care of the 
extra weight, and to eliminate any possible 
vibration. 

Space should be available at one end of 
the room for table games, such as chedeen, 
chess, and dominoes. In some cases, billiards 
and ping pong are combined in the same 
general room with bowling alleys, thereby 
making it possible for one person to con- 
trol all facilities. This provision is especially 
desirable where a charge is made for the use 
of the billiard tables. The experience of most 
iccieation directors is that free billiard pby 
is not always a gcxrd thing. Pbyers have a 
habit of mistreating the table covering and 
other equipment, but if a charge is made and 
supervision is nearby, the facilities are better 
taken care of and are more appreebted. Bil- 
liards is a specbl service, provided at an extra 
cost, and a charge is therefore justified. 
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6. Mus^e room. In large recreation build- 
ings a music room is usually included and in 
smaller buildings a club room equip{>ed for 
music activities usually serves the purpose. 
Proper design and equipment should provide 
for instruction and practice for piano, or- 
chestra, and vocal groups. Adequate acousti- 
cal treatment of the room, with acoustical 
plaster or acoustical wall and ceiling tile, is 
highly desirable. 

Portable stage-type platforms for vocal 
and orchestral groups should be provided for 
members and fc asailable for p^ormanccs. 
Storage space for music, instruments, and 
uniforms is highly desirable. 

7. Music listening rooms. A series of 
small rooms. 5 by 10 feet, with proper equip- 
ment for indniduals or two or three persons 
to listen to records is an excellent addition 
to any recreation building. Such rooms arc 
usually found in the larger buildings, and 
are also used for individual practice on musi- 
cal instruments. The rooms should be prop- 
erly equipped with acoustical tile or ^ler. 


and comfortable furniture should be pro* 
vided. 

8. Arts and crafts rooms. Arts and crafts 
arc fast becoming a major activity in any rec- 
reation building. The heavy inaease in com- 
mercial arts and craft supplies stores is in- 
dicative of the increase in this very popular 
activity. In many communities, a special arts 
and craft center is being constructed, de- 
signed specifically for this activity alone. 
Such activity rooms should be designed for 
large groups. In many cases, the senior citi- 
zens programs, especially for women, are 
cenlei^ around craft rooms. 

Recreation buildings with limited space 
may possibly not have a special room for 
crafts but would utilize one of the club 
rooms having storage closets or storage space 
adjacent thereto. A large closet with sinV, 
running water, and hot plate facilities should 
also be available. Under such arrangements, 
craft equipment supplies and unfinished ar- 
ticles would necessarily have to be stored b^ 
tween craft classes. It is much more desir- 
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able, then, to ha\-e a special room sel aside 
for this actmt)’ alone, where unfinished ar- 
ticles, especially ceramic, metal, and objects 
requiring painting, can be left in the open 
on tables and sheUes. In some cases, craft 
equipment is of such large size that it can- 
not be readily moved— this is especially true 
in ceramics. Special electrical outlets should 
be included for kilns and other hea\y dut)' 
equipment. 

9. Photography room. The larger build- 
ings should proride space for at least the 
printing and enbrging of photographs. With 
the recent increase in emphasis on photog- 
raphy, and the need for reproduction of pic- 
tures of actirities for the recreation public 
relation program, a photography room is 
highly desirable. Adequate space, water, and 
electrical equipment should be provided for 
der’eloping and enlarging photographs, and 
the room should be of sufficient size to en- 
able ses-eral people to work in it at the same 
time. Such a room would not have any win- 
dow, and could, therefore, be located in the 
interior of the building. The room should 
base double doors for proper protection of 
those des-eloping films. 

10. Gymnasium. As mentioned earlier in 
this chapter, the minimum size gymnasium 
should have space adequate for a junior high 
school size basketball court, 42 by 74 feet, 
with at least 6 feel on one side and 9 feet on 
the ends for the safety of the pl3>'ers, and 
space on one side for 200 to 300 spectators. 
It should be approximately 60 by 90 feet. 
The ceiling height must be at least 21 feel, 
and all windosvs and wall obstructions 
should be mounted at least 6 feet oS the 
floor for protection of the persons using the 
room. Windows should be controlled with 
mechanical or electrical equipment. ¥01 bir- 
ther details on the construction of the ©th- 
nasium see Chapter 6. 


checking is by lockers, or by pbstic bags or 
boskets lockrf on portable or permanent 
shclring. ^Vhere lockers arc used, they 
should be set on a permanent base at least 6 
inches off the floor for ease in cleaning. 
Gang showen are desirable for the men, but 
the women should have indiridual shower 
and dressing booths. In some cases, a small 
gang shosver is also included. 

For case in maintenance and cleaning, the 
sho«-er and dressing rooms should hare 
gbzed tile walls to a height of at least 6 feet 
(preferably the entire height) and unglazed 
ceramic tile floors. In many cases, a concrete 
floor wilh the proper finish has been satis- 
factory. Tbe difficulty with a concrete floor is 
that if the floor is finished rough so people 
wall not slip, it may be hard to clean. If the 
floor texture is smooth for ease in cleaning, 
it is dangerous to walk on, as it will be slip- 
pery when wet. The use of ungbzed ceramic 
tile is, therefore, highly desirable as it pro- 
vides ease in cleaning and at the same time 
affords traction for wet feet. 

Ventilation can be by windows, but sky- 
domes for natural light and forced venhla- 
Hon are preferable. Provision should be made 
for the removal of steam from hot showers. 

Toilet facilities should be away from the 
immediate dressing area and should be ac- 
cessible when passing to shower room. In 
cases where dressing rooms will serve swim- 
mers, some of the toilet facilities should be 
located near the passageway going to the 
swimming pool. Dressing rooms should be 
functionally arranged so that one central 
clothes check room can serve both sexes. 
Check room counten should be arranged so 
that a person of either sex can administer the 
check room without seeing into either dress- 
ing roatiu 
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have the toilet fixtures hung from the walls 
and toilet partitions hung from the ceiling 
so the rooms may be readily and easily 
cleaned. Facilities in the room should be 
proMrly designed and arranged so that even 
with doors open persons in the corridor 
could not sec into the room. Where space is 
available, double doors should be used, with 
a short passageway between. Otherwise, par- 
titions should be installed in the room to 
block vision from the corridor. Toilet parti- 
tions of marble or some other non-absoibcnt 
material are highly desirable, although a 
bonderized steel partition is effective. The 
women’s restroom should provide space for 
large minors and powder room faeshties. 
These rooms should be no larger than actual 
need dictates. It is not necessary to make 
restrooms as large as clubrooms, or th^ may 
serve as such, and thereby be a source of 
trouble. They should be kept as small as pos- 
sible from the point of view of maintenance 
and construction costs, as well as from the 
point of view of administration and possible 
problem areas. 

13. Auditorium. In the majority of recre- 
ation buildings, the gymnasium doubles as 


social hall and auditorium by the use ol 
portable seats and a portable stage. Although 
it 1$ difficult for one room to serve all tht« 
purposes properly, it is being done in the 
smaller buildings. A special auditoiium to 
seat three to five hundred people, with a 
stage and a projection booth, is most desir- 
able. An auditorium with an inclined floor 
and permanent scats will serve its purpose 
much better than a level floor and removable 
chairs. However, such an arrangement can be 
justified only when there is a large demand 
for this type of room. In most cases, it has 
been found necessary to use a level floor, 
with removable chairs, making the room 
flexible and useable for dinners, banquets, 
dances, and other activities, rather than for 
meetings only. The room must be properly 
finished from the standpoint of acoustics and 
lighbng. Ait conditioning is definitely essen- 
tial, since natural ventilation from windows 
is objectionable for many reasons. 

14. Kitchen. The kitchen should be de- 
signed to serve the purpose for which it is in- 
tended. In most cases, however, very little 
cooking is actually done in the kitchen of a 
community recreation building. Food is usu- 
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ally prepared in commercial kitchens and 
catered, so it is only warmed and ser\’ed from 
the recreation building kitchen. In a small 
or medium size recreation building, a 
kitchen 14 by 20 feet has been found to be 
quite adequate. In some cases, the kitchens 
have been even smaller. It is usually con- 
sidered advisable to ha\-e the kitchen 
planned so that it will have an outside en- 
trance for bringing in supplies and taking out 
refuse. 

In many buildings it has been found much 
more desirable to haie the kitchen centrally 
located so that service can be through Dutch 
doors or over counters in one direction into 
a large club room, in another direction to a 


small club room, or in still another direction 
into the corridor. This arrangement makes 
for a functional kitchen and has been found 
i-ery satisfactory in most instances. 

When kitchens are to be used for the 
preparation and storage of food, and es- 
pecially where food is served each day and 
often twice a day to larious civic clubs and 
other groups, it is important that the kitchen 
be larger. Adequate table and counter space, 
ranges, ovens, and sinks can be included for 
the preparation of full meals for groups of 
50 to 500 or more. Equipment for such a 
kitchen should be of the commercial type 
and should be planned by a commercial 
kitchen designer. Adequate sinks, dish-wash- 
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ing facilities, and sufEdent hot water ate 
items often overlooked. A kitchen of this 
size should definitely have an outside en- 
trance because of the need for deh\cry of 
supplies without passing through the corridor 
and/or lobby. 

TTie kitchen should be properly ventilated 
so that gases and heat can be effiaently and 
effectively removed, thereby maintaining 
proper temperature for adequate operation 
of the kitchen. 

15. Snackbar. A snackbar has long been 
considered an essential facility in a rCCTeation 
building Space and service should be pro- 
dded for serving ice cream, cold drinks, 
crackers, cookies, candy, and similar prepared 
or prepackaged food. This need can usually 
be met by automatic dispensing machines, 
eliminating the difficulties encountered in 
maintenance, operating personnel, and book- 
keeping, that accompany the receipts and dis- 
bunement? of moneys. 

The snack bar can be more readily justified 
where hot dogs, hamburgers, ice cream sodas, 
and other specially prepared food are re- 
quited. Such a snack oar is usually included 
only in large teaeation buildings having 
bowling alleys and pme room operations, 
where the same penonnel an handle the 
money for operation of the bowling alleys, 
and pme rooms, at least during period of 
minimum use. When use is hearicr, addi- 
tional personnel may be added. \VTieiever 
snack bars are included, it is important that 
adjoining storage rooms be available, and 
that counter stools, booths and/or tables and 
chairs be provided. 

16. Automatic food dispensing machines. 
These machines are adaptable to small lec* 
reation buildings or to the largest building. 
Such machines can be secured for dispensing 
practically any type of food needed in a rec- 
reation building. Machines maintain food at 
the proper temperature— whether hot or cold 
—and provide clean storage." Food is readily 
available and money changing facilities are 
usually included. The principal disadvan- 
tages are the space required and the cost of 
the machines, but these disadvantages are 
often outweighed by the effectiveness and 
fi mi:Hnnal values of the dispensing machines. 


COMMUNITY CENTER BUILDING 
Definite provision should be made for the 
required number of machines when the 
building is designed. Most of the machines 
wiH ie<\uiie only proper electrical service 
outlets, but some will require water and 
waste facilities. Machines can be rented, 
leased, or purchased. 

17 . Custodial space. A proper janitorial 
and cleaning program is essential for the op- 
eration of a building. Sufficient storage space 
for cleaning equipment should be provided 
on each floor level. Some of the storage 
rooms should be of sufficient size for a chair, 
so that the janitor or maid may rest at inter- 
vals, espcdally in larger buildings where the 
rooms are often termed “custodial offices." 

18 . Ercreise room. A comprehensive rec- 
reation program will include space and 
equipment for individual or small group 
exercise activities. Included would be the 
use of weights, mats, place for boxing and 
wrestling, and other individual exercise and 
equipment activities. Although a small rec' 
reation building might not afford separate 
space for this activity, it could be conducted 
in one comer of the gymnasium at certain 
periods. Adequate storage space for the 
equipment should be located nearby. In 
laign recreation buildings, a separate room 
would serve a real purpose. The room should 
be a minimum of 24 by 35 feet, thereby pro- 
viding space at one end for full size Iwxing 
or wrestling ring. During boxing and wres- 
tling activities the floor in this area would 
be covered with a heavy mat. Matting would 
be hung on three walls, with possibly a rope 
on the fourth side dividing the ring from the 
rest of the room. 

Other equipment in this room would 
include wall exercise equipment, weights, 
mats, hvcj'cle, and similar equipment. The 
floor should be paved with wooden blocks 
wfc «w. CyJritTwm ‘Ait Trcfj Aft 

dropped and damage an asphalt tile floor. 
In case a conaete floor is used, the equip- 
ment could be damaged. 

Lights for this room would be artificial, 
and forced ventilation would be required. 

19. ffeating and service room. In small 
recreation buildings unit blowers of the avi- 
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tomatic type are hung from the ceiling or 
attached to the wall. These are usually gas 
fired. Small blowen are used for the smaller 
rooms and in some cases electric radiant 
heaters are used in the restrooms and offices. 
Modem blower equipment is very quiet, 
but sometimes not quiet enough for rooms 
where meetings and lectures are to be held. 
Therefore, it is usually considered preferable 
to have a central heating plant, with the 
large rooms served by individual blowers 
and wall hung radiators serving other rooms. 
In many communities it has been found 
highly desirable in recreation buildings— as 
well as in other types of buildings— to install 
ceiling mounted outlets for distribution of 
hot air. The same outlets and ait ducts can 
be used in summer for the distribution of 
cool air. This arrangement is economical, but 
each building must be worked out indi- 
vidually by specially trained heating and 
ventilating engineers. 

Whatever heating and air conditioning 
eouipment is installed, it should be properly 
selected for automatic features, controlled 
by thermostats, so as to require little if any 
manual operation. 

20. Corridors. Adequate comdors of 
proper width to meet the fire code are es- 
sential, and sufficient exits from ach room 
must be provided. Many recreation buildings 
have been designed so that access to some 
rooms is through the gymnasium, audi- 
torium, or other rooms. This design is used 
to economize on conidor space, but it is 
definitely poor economy. All activity areas 
should be connected by corridors. Economy 
can be practiced by proper design of the 
building to limit the length of corridors and 
stairwells. Corridon should have permanent 
floors. Tenazzo and patio tile have proved 
successful. Walls quickly become soiled with 
use and should Iw properly surfaced to a 
height of at least six feet for ease In cleaning. 
Glazed tile or similar material is recom- 
mended. If drinking fountains arc installed 
in corridors, they should be recessed in order 
to con$cr\-e space in the passageway. 

21. Afulti-floor venus one floor. In huge 
congested communities where land is at a 
premium, two or more floors in a recreation 


building may be justified. This is an econ- 
omy measure on the use of land, but con- 
stinction costs are generally higher. Econ- 
omy in construction is not effected, since it 
is sometimes ju$t as economical to construct 
the building all on one floor. Certainly the 
latter rule applies where rooms are to be built 
over a ssvimming pool, gj-mnasium or some 
other large room where closely spaced sup- 
porting columns cannot be used. 

Administration of a multi-floor building is 
more difficult than that of a one-story build- 
ing. The large number of recently con- 
structed one story school buildings is indica- 
tive of the recent trend toward the one story 
building. Except in rare instances, a one- 
story recreation building is desirable for 
many reasons. Rooms can be added on the 
same Icscl more easily and more economi- 
cally than they can in a basement, and with- 
out the disadsantages of basement rooms. 

22. Activity areas on roof. In highly 
congested communities, space is provided on 
the roof for tennis, basKetball, volleyball, 
handball, social activities such as dances, 
general lounging, and, in some rare instances, 
campfire activities. This provision is usually 
made where adequate acreage is not avail- 
able. The provision of actirity space on a 
roof presents many problems, such as the 
difficulty of installing a roof garden tj’pc 
floor so that leakage will not occur in the 
rooms below, the proper fendng or railings 
so that persons will not fell or jump off, 
and the proper administration of the actinty 
area. All in all. there are many disadrantages 
and certainly these actiiities can be provided 
more economically on the ground lescl. 

Master Plan 

A master pbn for each recreation building 
should be prepared. The plan should include 
the total needs of the community or neigh- 
borhood to be sers-ed, regardless of the cost. 
The building should be planned for con- 
struction by units, the units to be completed 
at any one time depending upon the funds 
then aiaiUblc. By following such a plan, the 
entire recreation building will be completed 
earlier and will better fill the community 
needs than if each unit is planned and built 
separately without rcblion to the whole. 




CHAPTER 1 1 

THE OUTDOOR SWIMMING POOL 


AT THE EN® or WORI® WAR n, POOLS OF ALL 

t>-pe$ in the United Sbtes numbered only 
8,000; 10,000 were built in the next je\-en 
ran and by January 1, 1954 another 10,000 
had been constructed. During the year of 
1954, 15,000 more pools were completed, 
making a total of approximately 43,000 in 
the United States in 1955. Although records 
for 1957 base not been compiled, more pools 
were built in this period than in any one 
previous year. 

Because of new liberal financing, introduc- 
tion of new mataials, various new methods 
of construction, and higher family incomes, 
the construction of lesidentul pools will be 
greatly increased in the future. 

The construction of public and commer- 
cial pools will also show a marked increase 
in the future. This inaease svill result from 
the popularity of swimming and the awila- 
bility of money for construction. 

Hotel and motel owners have found that 
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swimming pools are "must” in attracting 
trade. It is now considered standard practice 
to include a swimming pool in plans for new 
motels and resort hotels. 

PIANNINC THE SWIMMING POOL 

kVhen 3 new home is planned, it is 
planned with economy. This plan insures 
comfort, durability, and beauty. The better 
the plan, the more economical and inclusive 
arc the features in the home. Planning, after 
all, is figuring accurately the best way to get 
the best results for the least expenditure of 
money and effort. 

A well-designed swimming pool is planned 
and designed in much the same manner. 
The swimming area that makes full use of 
the sun’s rays all during the day, that has 
the bathhouse between the swimmer and the 
prevailing winds, that affords seats in the 
shade for the spectators with their backs to 
the late afternoon sun, and that gives deck 
area in the sun to those who wish to sun- 
bathe, is the result of a well thought out plan. 

Where would be the best place to build 
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a single outdoor swimming pool in a com- 
munity of 10,000 to 25,000 population? A 
home is built on the most logical piece of 
land available. Likewise, a pool should be 
built on the most suitable land available. 
During the day the pool will be used pri- 
marily by children. The major concern, 
therefore, is, “How can the swimming area 
be made convenient for the most people?” 
City maps can quickly show the industrial 
and business areas. With these areas ruled 
out, the next step to consider is, ‘'^VheTe 
are the most heavily populated residential 
areas, at present and for future develop- 
ment?” The area decided upon should offer 
the convenience of the facilities to the most 
people, but at the same time be away from 
busy streets and heav 7 traffic. 

Considering convenience, cleanliness, 
safety, and healthful swimming conditions, 
the pkn b^ins to take shape. The swimming 
pool is being accurately planned to get the 
best results, through the most economical 
and best oreanized plan. 

Much thought and research have gone 
into the proper selection of construction 
materials and swimming pool finishes. The 
use of reinforced concrete, if the proper type 
of reinforcing steel is used and the proper 
supervision given during construction, guar- 
antees a pool that will not leak. 

If a pool is to be used for competitive 
swimming, all necessary depth and lane 
markers should be put in the pool daring 
construction. The deck area surrounding the 
swimming pool, the gutters necessary to take 
off the overflow, and the drainage s)stcm$ 
are all integnl parts of the well designed 
pool. The ^thhouse should be localrf at 
the shallow end of the pool as an added 
afety factor for sirull children. In numerous 
instances, in poorly planned swimming pools 
where the bathhouse is at the deep end of 
the pool, small children upon leaving the 
bathhouse have fallen and drowned in deep 
water. 

The bathhouse for a well planned pool 
will have walls of glazed ceramic tile, floors 
of unglazed tile, and the roof will have a 
steel frame. The unit will be constructed so 
to allow high pressure cleaning by hose. 
The locker versus the basket or plastic bag 


checking system has been studied and the 
basket or plastic bag system is found to be 
superior in most cases. This system allows 
more dressing space, a smaller building, and 
fewer operating personnel. 

In order to have a pool that operates 
smoothly, it is necessary to consider the 
relationship of each part of the pool to each 
of the others. One of the most important 
features of a pool is the proper water treat- 
ment equipment, and an extensive study of 
the various types of filters has been made. 
Sand filters and Diatomaccous Earth (solidi- 
fied organic matter) have proved to be the 
most satisfactory. Scum or overflow guticn, 
pipe tunnels, pool drains, deck drains, tile 
work, fresh water inlets, underwater lights, 
floodlights, swimming pool equipment, and 
fence arrangement are other very important 
items in the construction of a first class pool. 

A PLANNING CHECK UST 

A committee concerned with the construc- 
tion of a swimming pool will find the items 
included in the following check list useful 
for sound planning: 

1. Plan the pool pro/eef for the future, even 
exc^ing present aspintion. Have the 
pbns and specifications prepared by an 
experienced engineering or architectural 
organization that specializes in swim- 
ming pool design. 

2- Accept for consideration all ttcommen- 
djlions, as from these you will gather 
valuable information as to site, water 
supply, drainage, landscaping, prevailing 
winds, sun and shade, accessibility to 
bathhouse, club and parking facilities, 
and soon. 

3. Consult with local swimming authori- 
ties, recreation, and phwical education 
personnel. These are the people who 
will use the facility and they represent 
the “experience” you need. 

•I. Include in pool design outline iprafica- 
tions for shle, size, features, location of 
ladders and boards, lighting — both un- 
derwater and overhead, pool apacity, 
drainage, filtration and chlorination, 
diving and wading depths, type of earth 
— sand, clav, hardpan. rock, and so on. 

5. Have a corriplefe set of Mueprinfi nre- 
pared of the pool, as well as complete 
specificatiems. 



6 Shop around the market for bmlden and 
contractors who covet all phases of actual 
installation. Allow all competent con- 
Inclors a proper audience with the en- 
tire committee to study proposals. 

7. Inspect other installations of the re 
spcctive builders. Talk with owners, or 
at least correspiond with them 

S Obtain bids based on plans and speci- 
fications. 

9. Be sure that all specifications meet city 
and state Board of Health requuemeuts. 

10 Study final bids for all details. Obtain 
unbiased professional and non-profes 
sional opinions. 

11. Have a final consultation period with 
parties who have submillM favorable 
bids — not necessarily with only the low- 
est bidder. Consider their rating, telia- 
bilitv, and pool building espcrience. 

12. Arrive at a final decision and contract on 
a firm price. Consult your le^l advisen 
on the wording of this phase. 
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13. Obtain a written guarantee that protects 
your organization for at least one year 
from possible construction flaws, such as 
leabng and cracking. 

COMMON ERRORS MADE IN THE 

CONSTRUCTION OF SWIMMING POOLS 

1. Planning one pool by copying another 
is a common practice in many communities. 
The engineer is told to build a pool just 
like an existing pool in the community, or a 
neighbonng community, so he makes the 
same errors that were made tw’enty years ago. 
The pool costs just as much as a modem 
pool, but IS twenty years behind the times by 
the day it is finished. 

2. The mistake of locating the pool and 
bathhouse on property of insufficient size. 
This is a very common error and a bad one. 
Adequate space is needed around a pool, not 
only to dignify its setting and location, but 
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lo sene as a buffer from nearby streets and 
residences. Space must also be provided for 
^tking and for other recreational areas and 
tacilitics. 

3. A swimming pool that is not related to 
other park facilities is nev er as successful as a 
pool planned in conjunction with other rec- 
reation facilities, such as ball diamonds, ten- 
nis courts, volleyball courts, craft centers, 
community centers, and other faalitics. One 
activity advertises and publicizes another. 
A pool thus related to other sports facilities 
Will be much more successful and can be 
more easily administered. 

4. Afany people are of the opinion that 
digging the hole for a swimming pool is an 
cipcnsive part of the pool, so they look for a 
low spot or a ravine in which to build the 

tJicrebv saiing trouble and mane)’ for 
digging the hole. Tliis is a very common and 
erpensive error, since the excavating of 
the hole is actually a small part of the ex- 
I^sc, probably not more than I per cent of 
the cost of the entire project. Duilding a 
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pool m a ravine has many disadvantages. 
Water from the surrounding area drams into 
the pool, and, unless precautions are taken 
for proper drainage around the edge of the 
pool, considerable water will penetrate the 
area under the deck and floor and be a 
source of constant annoyance. Do not place 
a swimming pool in a low area. 

5- Af any people feel there should be frees 
around a pool to give shade. In some eases, 
a pool is built in a park where there is a 
grove of trees and an effort is made to retain 
as many trees as possible. Trees arc a menace 
to a swimming pool. Leaves fall into tlie 
pool and keep it dirty. They clog up filters 
and the hair and lint catcher and in many 
wavs keep the pool in an unsatisfactory con- 
dition. Trees also keep the sun away from 
the pool— and to be sucrcssfuJ a pool musf 
ha« sunshine. Most people who visit a pool 
want to sunbathe. 

6. Tlie pool itself must not be too near a 
bufV’ or dirty street. Lixation in relation to 
str^s is most important. A pool must be 
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near the main traffic arteries (or good circula- 
tion and for accessibility. Hower er, the dirt 
and filth from the street mil blow into the 
pool and girc considerable trouble in the 
filtration S)'5tciii. The pool should be set back 
Irom the street 200 or 300 feet or more. 

7. In many pools the svatcr leaks out as 
last as it runs in. This is the result of poor 
design and faulty construction, and is srry' 
common in inadequately designed pools. 

S. Afany cngincen make the mistake of 
putting too many expansion /oints in a pool. 
The results are tliat the pool leaks and the 
f^nsion joint material comes out of the 
joints and gets on the bathing suits of the 
The avenge poo^ needs lew ex- 
pansion joints if properly designed bj' a 
rjualified specialist and constructed by a 
*®nipctcnt contractor. 

9. Too often the floor and walls of a pool 
3re not of the proper texture; Ihej" arc other 
loo rough or too smooth. If the flc»r is too 


smooth— such as glazed tile— the swimrtici 
will slip down; if too rough, the swimmer's 
feet mil be scratched and hurt, and the pool 
will be difficult to keep clean. 

10. Many communities make the mistake 
of building an odd-sbaped pool that docs 
not meet any standard requirements. 'This 
kind of pool is merely a concrete pond. 

11. Many pools arc too shallow or too 
deep at the shallow’ end. Tlirce feet of depth 
is adequate and proper to sene all ages and 
all purposes. 

SOME CUIDINC PRINCtPLES FOR 

CONHRUenON 

Sv^Qcwt inlets should be installed to 
make sure lliat the water is properly circu- 
hlcd in order to keep the entire pool clean. 
Tlic same size inlets arc not required in all 
sections of the pool, so inlets mart be de- 
signed for special locations. 

2. Tlie walls of a pool should be daigned 
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to withstand the pressure oE the earth out- 
side the pool and the ptessutc of the water 
inside. 

3. Tlie pool outlet should be of sufEcicnt 
size to dram the pool in four hours or less. 

4 Tlie overflow gutter should pro)CCt 
2 or 3 inches in front of the edge of the 
deck. Many mistakes arc made in the con- 
struction of overflow gutters. Often they are 
built level so that they do not dram properly. 
This method is used to save trouble and ex- 
pense but IS never satisfactory. Many pools 
are built with a fully exposed gutter, others 
with a depressed tjpe {one tl«t is wholly 
depressed into the wall). The gutter that 
projects from the wall is open to the sun- 
shine, can be kept cleaner and mote sanitary, 
and any water that may run off the coping 
or walk will drop into the gutter rather than 
into the pool. 

5. A pool should be planned to meet 
Aj\.U., interscholastic or intercollegiate 
standards. These standards te<)uitc a size of 
23 yards or 23 meters (usually indoor pools), 
or 50 yards or 30 meters (outdoor pools). 
Any pool in between these standards should 
be in multiples of five yards, t e , 90, 105, 120 
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feel. To make certain a pool meets competi- 
tive standards it should DC constructed 1 men 
longer tlun the specified length; thm a 2> 
surd pool would measure 75 feet, 1 '"ch. 

6. Anchors should be installed in the walls 
when the pool is constructed. Swimming 
lanes are painted on the pool floor or, prefer- 
ably, buiU into the pool in unglazed tile. 
Many times no thought is given to $w-im- 
ming events, $0 anchon for swimming lane 
markers arc not installed in the pool when 
it IS built. Hus IS a definite mistake and re- 
quires makeshift arrangements for setting 
up float lines for swimming meets. 

7. Pools should have 75 to 85 per cent of 
the water ara less than 5 feet deep. This is 
important, because more than 85 per cent of 
the bathers will swim in shallow water. Only 
4 to 6 per cent of swimmas arc in the deep 
water at any one lime. Many pools have only 
40 to 45 pet cent of the water area shallow, 
or less than 4 to 4^ feet in depth. This is 
a serious mistake. 

8. Proper orienbtion of the pool ana 
bathhouse in outdoor pools is important, 
because the bathhouse snould alwa)^ be on 
the side of the prevailing wind. A swimmet 
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docs not want the wind to dry him ofF too 
fast and cause him to become chilled, so he 
must be protected from the pre«iling wind. 
Sometimes a cans'as is hung on the fence, 
or a glass or masonry wall is installed. 

9. The water temperature should be at 
least 70 degrees, and when the weather is 
cooler, the temperature should be 75 degrees. 
In some instances city officials feel they ha\-c 
plenty of water and can sa%'c money by just 
running water into the pool continuous!)'; 
that by letting it flow through the poo! the 
pool will be clean at all times. In many cases 
the water for a flow-through pool is from a 
well or spring and is so cold that the swim- 
mers find rt uncomfortable. 

10. But even more important, water in- 
troduced into a pool must har e chlorine re- 
sidual or it will ha^-e no ability to combat the 
germs and bactena in the pool or that come 
from the air, leaves, and svsimmers. There- 
fore, a flow-through pool is never clean and 
sooner or later it will be necessary to install 
filters; hence, they should be installed when 
the pool is constructed— it will cost less that 
way. 

11. Filter equipment should be of proper 
size and design. Many pools have inadequate 
filter equipment, and that is just as bad as 
not having any at all. 

12. The location of the recirculation 
pump should be given careful consideration. 
\\^cn the filter room is below the deck area 
there is no difficulty. The filter room can be 
placed on the level with the deck or walk but 
the pump should be depressed below the wa- 
ter line so that it can be primed by the wafer 
in the pool. 

13. Chlorine gas is dangerous and the 
chlorinator should be in a separate room, 
with an exhaust fan in the roof and a vent 
extended to the floor to keep the room clear 
of any escaping chlorine gas. 

14. The depth of the water at various parts 
of the pool should be properly indicatrf in 
order to prevent accidents that might occur 
by diving into too shallow water. 

15. The deck of an outdoor pool should 
entirely surround the pool and should be 18 
to 20 feet or more in width. Decks that arc 
too narrow are a common error in the de- 


signing of many swimming pools. There are 
many outdoor pools whose deck or walk is 
only fiv c to ten feet wid^ crowding and con- 
gestion around the pool result. 

16. Slides and other play equipment 
should not be placed in a pool because they 
can be dangerous. The only equipment that 
belongs in a swimming pool is the diving 
board, and the board should be properly lo- 
cated in order not to be dangerous, and so 
that its use will not endanger the lives of the 
swimmers. 

17. Steps and ladders placed in the end 
walls of a pool interfere with swimmers dur- 
ing swimming meets; therefore, ladders 
should be pU^ on the sides of the pool in 
order not to interfere with swimmers. 

18. Sand is acceptable, but not desirable, 
around a wading pool if it is separated from 
the swimming pool, but should not surround 
the swimming pool. Grass has been success- 
ful where the best grass is used, good care Is 
given, and the grass is properly cut and col- 
lected. 

19. The wading pool, varnng in depth 
from 6 to 18 inches, should te enclosed by 
a fence and separately controlled for the 
safety of small children. It has been common 
practice to wall off one section of the swim- 
ming pool to serve as a wading or junior pool 
for small children. This is not considered a 
good practice. It is dangerous to have them 
together, because large children will run 
through the wading pool and knock the 
small children down. Filtered and treated 
water can be introduced into the wading 
pool and as the pool is emptied the water 
should not be used again because of the high 
degree of contamination from sediment, de- 
bris, and other forms of contamination car- 
ried into the pool by the children. 

20. Wooden diving boards are accepted 
as satisfactory but they should be carefully 
maintained. If they are light enough in 
w-eight to have the desirable flexibility they 
will eventually break— they are dangerous. 
There are many new diving boards on the 
market at present, but the most practical ap- 
pears to be the aluminum board. Champion 
divers demand this board for competition be- 
cause of its outstanding permanent uniform 
lifting action. In the event that wooden 
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boaids are used, there should be crtn ones 
on hand so they can be changed or rotated 
to inaease the life of the boards. Boards cov- 
ered with fiberglass will outlast other types 
of svooden boards. The aluminum board has 
another advantage over the wooden board 
in that it does not require a cocoa mat, 
which in itself transmits athlete’s foot. 

21. A bathhouse should be properly ven- 
tilated. There is nothing worse than an in- 
adequately ventilated bathhouse, one that is 
damp and wet, with water standing on the 
floor. Such a condition is altogether unnec- 
essary. In outdoor pools the roof may often 
be left off the dressing area entirely, or vents 
may be provided in the walls with shydomes 
in the roof. 

22. Lockers should not be used in bath- 
houses. The basket or plastic bag system is 
highly preferable. Lockers take up loo much 
space, get dirty, keys often get lost, and lock- 
ers are hard to administer and must contin- 
ually be teMired. 

2L Footbaths should not be installed in 
either outdoor or indoor pools. In many 
pools footbaths are still used. This is an anti- 
quated custom and the baths are not at all 
satisfactory. The footbaths are dangerous and 
actually do very little good, as swimmen will 
run through tnem, fump over them, or do 
anything to keep from going through them. 

24. A separate place should be provided 
for swimmen to sit and eat. It is a mistake to 
let swimmers eat around the pool; however, 
swimmers do get hungry and want to eat, so 
a special area should be provided for this 
purpose. Food is a definite revenue^pioduc- 
mg item but its sale should be ptopcily con- 
trolled. 

25. Spectators with shoes on should not 
be allowed inside the pool area. To permit 
the weanng of shoes is a definite mistake and 
violates most state health department lasvs. 
Spectators should stay on the outside unless 
‘UrtV} •tivtf’L “it, -ptri rni a VAVinig suit and tiKe 
off their shoes. 

26. A shelter should be provided for spec- 
tators. Bleachers or seats should be arranged 
so that the spectators will have then backs to 
the sun, since a glare results from being the 
sun across the w^ater. 


Determining Cost of Construction 
Construction cost is one of the major prob- 
lems to be taken into consideration, like 
other aspects of pool design and wnstruc- 
tion, cost figures cannot be standardized, for 
they arc influenced by many factors. Cost is 
affected by such elements as local labor 
V 2 gs, material cost, sire of pool, type, lo- 
cation and shape of pool, the type and size 
of the bathhouse, the water treatment sys- 
tem, and numerous other construction and 
equipment items. Some indication of the 
piolnble cost ranges may be obtained, how- 
ercf, from communities that have recently 
completed pools. 'The cost analysis shown 
m Tabic 11 1 affords a basis for estimating 
roughly the comparative cost of outdoor 
pools of various sizes. This table does not in- 
clude the cost of the bathhouse. 

This cost analysis is based upon the con- 
struction of a moderate priced, yet fint- 
class swimming pool, incorporating paved 
deck area, fencing, underwater and overhead 
lights, vertical poured reinforced conaete 
walls, marble plaster finish on walls and floor, 
filtration equipment, tile swimming lanes, 
and limestone curb and overflow gutters. 

Tlic difference between the cost of a 
“moderate priced” pool and an “expensive’' 
pool would be governed by the shape, such 
as "abstract,” for example, which would in- 
crease the cost because of the complicated 
forming of the walls, the landscaping, ca- 
banas, and other ntra items that might be 
included. 

In the moderate priced pool, galvanized 
steel ladders and diving stands are indicated 
in the cost analysis. If chrome ladders and 
diving board stands are substituted, the price 
would be increased by approximately 22 
cents per square foot of water surface. The 
cost for equipment for heating the water in 
a swimming pool is approximately 
square foot of water surface. The cost of fil- 
tration equipment as shown in the cost anal- 
ysis chart is based on Diatomaceous Earth 
fillers. In some locations the installation of 
sand filters would increase the price 75 cents 
per square foot of water surface. 
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At the present time, most pools are bein? 
constnictM of rrinformf concrete, with 
othcn being made of Jtccf, concrete units, 
brick, plastics and gimite conaete. Cunite 
concrete pools of proper design will be com- 
panble in cost to the sxrtial poured wall 
pools. From all indications, swimming pools 
constructed of concrete units, finish^ with 
white plaster cement, will reduce the cost of 
the swimming pool in comparison with rein- 
forced concrete, but with the disadsantagc of 
having entirely too many joints. This type 
of pool is still in the experimental stage and 
an accurate cost analysis cannot be made at 
this time. Plastic pools have not been de- 
selopcd to the point where they arc satis- 
factory for commercial or municipal pools. 
There arc companies producing residential 
pools of reinforced plastic and sold as pack- 
aged units. The cost of the plastic pool, be- 
cause of their limited volume, is comparable 
in price to the reinforced concrete pool. Be- 


fore pbsHc pools will be accepted by the 
public on a urge scale, considerable experi- 
menting and deseloping must be carried out 
by the plastic industry and the fabricators. 

Constructing a swimming pool of brick is 
a rclatisely new process and is being pro- 
motpd by the brick and tile associations 
throughout the country. Structurally, a brick 
sw-imming pool may be satisfactory with 
proper dcsi^. Howes cr, due to the limited 
number of skilled mechanics asaibble for 
this type of construction, and since the cost 
is comparable to that of concrete, it will be 
some time before brick pools ssill effect suf- 
ficient savings to put them in popular de- 
mand. 

Steel pools are bang fabricated by large 
companies and offered to the public as pack- 
aged units, including all necessary equipment 
such as filtration, inlets, and deck equip- 
ment. In some instances erection of the pool 
is included. The cost of the steel pool is 
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usually greater than the cost of reinforced 
concrete pools. Steel pools ha« an advantage 
m certain localities, especially in the north- 
ern states, because they can be installed 
during the winter months. The steel pool is 
not affected by freezing weather, which 
prohibits the pouring of concrete. Where 
the soil contains chemials that would af- 
fect Steel, it is definitely recommended that 
concrete, rather tlian steel pools, be in- 
stalled. At present, the manufacturers of 
steel pools will not eatend the guarantee on 
the steel hull for more than five years. Re- 
search is being made to perfect coatings that 
will presers-e the steel, guaranteeing a life 
time of service free of maintenance cost in- 
sofar as rust is concerned. 

Pools constructed of afummum ate com- 
paratively new. On projects whae alternate 
bids were taJten on concrete and aluminum 
pools, aluminum exceeded the price of eon- 
aete. This material should be used with dis- 
cretion, since it >$ e^'ident that aluminum is 
very active in water that contains the chemi- 
cals necessary for stehliation. 
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• This is a fan shaped pool, 75 feet long, 30 feet 
wide at the deep end and 50 feet wide »t the 
shallow end. 3,000 square feet water surface. 


slniction cost. It is interesting to note that 
these two swimming pools, constructed in 
different localities, sury considerably in cost, 
allliough the square footage of water surface 
is approximately the same. As the charts 
clearly show, the cost of grading can xary 
greatly, depending upon the type of earth at 
the pool site. It so happened that at the two 
pools shown on these charts, no rock or 
other difRcult formation existed. Ilad the 
conditions been otherwise, the grading cost 
wxMild have been considerably increased. 

Tables 11-3 and IM indicate cost break- 
downs of two pools, both constructed in 
Morganlon, North Carolina. Contracts for 
these twx> pools were awarded at the same 
time. The smaller pool contains 3,150 square 
feet of water surface and cost a total of S-fl,- 
000, or $13.96 per square foot of water sur- 
face. The larger pool, containing 8,035 
square feet of water surface, cost a total of 
$67,509, or $8.35 per square foot of water 
surface. Tlicse two pools are identical in 
construction features. The only difference is 


TAiii no 

C»i>trtct)*i CattirSwInalif 
Cmviilty C*i<*ri 
UtrfttUt, H»r1k Carsffi* 


Covtruction Itnn 
t- Ihnd nca\xtion 

2. Concrete Footmgi 

3. ConcTile Pool Boon 
Rrinlorced concrete slabs 

3. Reinforced concrete walls 

6. Concrete pool aprons 

7. Inlepsl waterproofing 

8. White marble plaster 
Ceramic tile markers 

to. Reinforcing bars & mesh 

11. Metal fencing 

12. Filter equrpment 

13. Limestone scum cutter 
H. Pool 


13. Supemsion 


Cost 

8 258.00 

91000 

2.743.00 

990.00 
4.194 00 
1,932 00 

429.00 

1.654.00 
864 00 

2,570 00 
1,305 00 
17,603.00 
1,912 00 
1,225 00 
2,400 00 


Percent 

.60 


$40,989.00 100.00 


* This is a 
square feel ofi 


ingular pool, 42 X 75 feel. 3150 


Tables 11-2 and 11-3 show the percent- 
age cost of the individual components of two 
swimming pools in relation to the total con- 


in the size. It is interesting to note that the 
brger pool cost $5.61 less per square foot 
than the smaller pool. 
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TAILE 

Celltft Sfrttf fool. U»rgatto», Notfh C«roll*a* 


BWAtrow or COJT 


Ifem Descripbon Cosf 

1. Cnding $ 196 

2. Concrete WorV M,516 

3. Gotten 3,601 

4. Pool Finbh 3,320 

5. Tile Work 1,928 

6. Fence 1,922 

7. Pool Equipment 1,950 

8. Water Proofing 527 

9. Supervision and Overhead 2,600 

10. Filtet Etjuipment 27,600 

11. Reinforang ban and mesh 3.850 

12. Electrical 5,500 


Percent 


49 

2.9 

2.9 

2.9 

.8 

3.8 

40.9 

5.7 

8.1 


S67.509 1000 


* "T" shaped pool 

Svimming area 165 s 42 feet. 6.930 square feet of 
»ater surface 

Diving area 33 x 35 feet. 1,155 square feet (total 
of 8,085 square feet] 

Depth 3 to 4« feet. Diving area 8 to 12 feet. 
Capacity in Gallons 336,000 
Capadty in Persons 299 


ADDITIONAL FEATURES OF THE POOL 

In designing a pool for a neighborhood or 
communit)’, the size of the swimming pool 
should be in direct relation to the number 
of people to be served. In a study of pool 
attendance made at the Iowa State College 
by Elgin-Rcfinite, Division of Elgin Softener 
Corporation, Elgin, Illinois, the following 
facts quoted below were established. This 
study is helpful in arriving at the number of 
swimmers that may be antidpated at the 
peak-load. 

"The smaller the community, the greater the 
percentage of the population using the pool. 
In dties under 30,000 population, the maxi- 
mum daily attendance will be between five and 
ten percent of the population; the average daily 
attendance will be about two to three percent 
of the population. The maximum daily at- 
tendance at any one time during the day is 
about one-thiid"of the daily attendance." 

After detennining the maximum number 
of swimmers, allow 15 square feet of water 
surface for each bather and 30 square feet of 
water for each swimmer. A person using 
water less than 5 feet in depth is considered 
a bather, one using water over that depth is 
a swimmer. 


The deck area should always equal or ex- 
ceed the square footage of the water area of 
a pool, allowing ample area for sun-bathers 
and non-swimmen. It is evident from many 
suivxtys that in recreational pools not more 
than one-fourth of the swimmen will be in 
the water at any one time. The minimum 
width of any deck area as mentioned above 
should be not less than 20 feet. Adjacent 
to the deck area should be a refreshment 
stand and lunching area. This area should be 
fenced off so that no food can be taken into 
the poo] area. 

It is of utmost importance that the slope 
of the deck be not less than one-quarter inch 
pet foot, so that the deck can be hosed and 
kept clean. The deck should be of a non- 
slip suifoce. It can be obtained in concrete 
decks by giving the concrete a light brush- 
ing with a horsehair brush during the finish- 
ing operation. 

If chrome plated, in lieu of galvanized, lad- 
dcR are used, they should be procured with 
utmost precaution. If the ladders are not 
plated according to strict specifications, the 
chlorine in the water may change the color 
of the ladder, and may also cause corrosion. 



Kec.M.tf Mdtr h Iltf, 


Cutter drains can be eifb,^ - , 

rectangular. The spacing of eutfpr 
pends entirely upon local healfb 
B^useof variat^ns in 
Join, will «iy from 10 lo "" 

Main drains for the swimm; ^1®^- 
ken improved m the pM few 
there are a number of 
ing what IS known as An,; 

The drain differ, from the grate ^ a iW' 
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the water enters the drain from the sid^ 
rather than from the top, thus eliminating 
the tremendous suction that occurs with a 
grate drain A grate dram that would not be 
dangerous from the standpoint of suction 
can be installed, but to eliminate the power- 
ful suction, the opening area of the grating 
must be at least four times the size of the 
main drain pipe. Therefore, it is easy to see 
that the grating would not be in proportion 
to the pool size and it would be more expen- 
siTC than the Anti-Vortex type. 

Swimming Jane markers and depth markers 
should be constucted of hie, preferably of 
black unglazed ceramic hie. \Vherc%'er the 
depth of the water changes m the pool, tile 
depth markers should be located on the deck, 
preferably a foot back from the face of the 
pool wall. The markers should be at least 
12 inches square to insure good visibility. 
The hie swimming lane markers should m 
10 inches in width if the pool is to be used 
for competitive swimmmi, and should he 
of black unglazed ceramic tile. 

Since diving is one of the most popular 
pool activities, diving boards should be in- 
stalled at all pooh with the exception of shal- 

0M*e b««rd 4n«rIc«ao 


low neighborhood pools. One-meter boards 
arc most widely used, although it is custom- 
ary to install a three-meter brard if adeqinte 
space and depth are available. High diving 
platforms ( 1 6 -meters) are usually installed 
only at Olympic-size pools or pools intended 
especially for official competition. Installa- 
tion of boards which comply with AA.U. or 
N.CAA. specifications (14 or 16 feet long 
and 20 inches wide) is desirable, and safe, 
tested equipment is assured. laminated 
boards have long been used, but aluminum 
boards are gaining in popularity because of 
tbeir durability and performance. Fibreglass 
boards have also proven very satisfactory. 

One-meter boards should never be placed 
closer than 12 feet to another board or a 
parallel poo! wall. For the three-meter diving 
board, at least 14 feet of clearance should be 
allow^. 

Benches, constructed preferably of con* 
Crete or steel frame with wooden seats and 
backs, should be installed around the per- 
imeter of the pool. 

In order to provide ample circulation of 
filtered water, it is of the utmost importance 
that the proper size inlets and inlet pipes be 

Mloml »(•«!, rurlit. 
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installed. A re^•olulionary idea in the inlel 
fitting is the de\-elopment of the plastic or 
metal jet tj’pe inlet. TTiis inlet extends no 
mote than three^uarten of an inch be}’Ond 
the \\‘all, thus eliminating a projection that 
could be dangerous. Also, because of its 
design, the jet inlet can be drilled by the 
manufacturer to supply a fixed stipulated 
amount of water in the proper location. Be- 
cause of the tapping of the inlet, the water 
on be disbursed in any desired direction. 
The inlet, therefore, sct\-cs a dual purpose-. 
It supplies the necessary amount of u-ater, 
and directs the u-ater to the floor and sides 
of the wall, thereby cleaning the floor and 
wall by the jet action. 

The material for and the t)-pe of coping 
and gutter will brgely be determined by the 
health regulations of each state. For in- 
stance, in the state of Florida, the coping 
must extend 6 inches abo\-e the finbhed 
deck. This height is necessary because of the 
sandv soQ and the n-ind that pres'ails in the 
beacn areas. The six inch rise in the curb 
seises as a stop for sand blown by the wind. 
In some localities, flush deck pools are prov- 
ing very satisfactory and popular. There are 


a few’ states in which the health regulations 
require an overflow gutter to provide a hand- 
hold for swimmers. A gutter constructed of 
limestone, with the overflow water les cl nine 
inches bclosv the top of the deck, is the most 
widely used type of gutter in outdoor pools 
at the present time, and this type is accepted 
by the majority of the state health de- 
partments. 

HEATING SWIMMING POOL WATER 

Heating of water for an indoor pool is 
a must and for an outdoor pool is desirable. 
A heated pool will receive much more use 
and the length of the swimming period will 
be extended. 

Scale and condensation are the problems 
encountered and these must be given care- 
ful attention by a skilled technician in the 
planning of the system. The condensate of 
water and waste gases is very corrosive and 
damages the pipe coils. Scale forming on the 
pipes is detnmental and most water con- 
tains calcium salts and other solids. All these 
problems must be taken into consideration 
in planning the s>stem. 

There are $e\ eral methods by which water 
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can be heated, and the following are sug- 
gested: 

1, Heat exchanger system. The n-ater is 
heated and circulated through the exchanger. 
The pool water is circulated through adjacent 
chambas of the exchanger to absorb the heat, 
but the water does not pass through the fire 
box coils. Therefore, it is not exposed to scale 
temperature. This is probably the best system 
but the initial cost is high and the controls 
require more attention. 


751 

2. The prindple of using the jet pump. The 
water is circulated through coils by water op- 
erated jets. This s^tem is probably the least 
expensive, since it is relatively simple and less 
scale is formed. 

3. Direct or flow-through principle. This is 
the least expensive system to install but can 

g Ve the most trouble in operation. Scale wall 
rm more quickly in this system and the de- 
scaling adds considerably to the over-all cost. 
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IIGKTING 

Three types of lights are used in connec- 
tion with a swimming pool, underwater, 
overhead, and spot, each serving a particnlar 
purpose. By installing the proper type of 
lights in the proper locations, the swimming 
pool can be operated for a longer period each 
day, thereby serving more people during the 
swimming season. 

The primary purpose of underwater lights 
is to illuminate the water surface during 
night use, not only for safety reasons but also 
for the effects achieved for swimming activi- 
ties, particularly during water shows, ballets, 
and other special features. The underwater 
lights afford better vision for the hleguard 
and thus add to the safety of the pool, and at 
the same time enable the spectators to better 
see and enjoy the swimming activities. The 
placing and selection of size of the under- 
water lights should be handled by an elec- 
trical engineer who has had experience in the 
swimming pool field. It is very important to 
have an adequate number of lights installed, 
so that the entire area is illuminated and all 
dark danger spots are eliminated. By stag- 
gering the lights on the side walls of the 
pool, overlappiM of the lighted area can be 
accomplished. The lights should be installed 
in light niches far enough below the water 
suiface to ensure that a swimmer, when 
swimming near the surface, will not come 
into forceful contact with them. Two types 
of underwater lights are used, wet niche and 
dry niche. The wet niche is preferable be- 
cause of the simplicity of installation and 
relamping Where the dry niche light is 
used, it is mandatory that a tunnel be built 
around the pool walls under the deck, so that 
the lights can be relamped. This tunnel 
also serves as a pipe tunnel for easy access to 
pool plumbing. It must be noted that this 
tunnel will add considerably to the over-all 
cost of the pool and is prohibitive where a 
pool is being built on a limited budget. It is 
recommended that the underwater lights be 
on more Ilian one circuit, since there may be 
times when only a portion of the lights are 
required for special events. The switches 
should be located in a convenient place so 
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thatall the lights can he controlled from one 
point. 

If the swimming pool is to be operated 
after dark, overhead lighting is of prime im- 
portance. The overhead lights do not always 
ensure proper illumination of the pool water, 
but they do afford safety for the bathers 
using the deck area and t^le adjoining areas. 
Flood lights are located around the per- 
imeter of the swimming pool, preferably 
outside the fence, and are attached to metal 
poles. The grouping of the lights and the 
height of the poles are determined by the 
size of the area to be illuminated. The metal 
poles should be rigid enough not to be af- 
fected by the wind, and the wires leading to 
the poles should he waterproof, concealed, 
and underground, rather than overhead. 

Spot lights at a pool are considered a 
luxury and not a necessity, since they are 
installed not from a standpoint of safety but 
rather in connection with water pageants and 
other pool events. Electrical Outlets that are 
waterproof and lamper-preof should be in- 
stalled at the base or the light poles. These 
outlets will be used in connection with pul> 
lie address systems, radios, and other electri- 
cal equipment. 

SPECTATOR FACIUTIES 

An important point to consider in connec- 
tion With the operation of a pool is its finan- 
cial success. Although the major portion of 
the pool revenue will come from the swim- 
men themselves, a large part of the success 
of the pool will depend upon public interest. 
Adequate provisions for spectators— who are 
usually the parents and fnends of the swim- 
meis, particularly of the younger age group- 
will go far toward insuring full utilization of 
the pool facilities. 

Suitable seating and restroom facilities 
should be provided for spectators, but should 
be so arranged that the spectators and 
bathers are completely separated. If at all 
possible, permanent seats should be built, 
of a type that will require no maintenance 
other than ordinary cleaning. The seats 
should be placed so that the spectators will 
have their backs to the afternoon sun. The 
ideal arrangement is to have them parallel 
to the diving boards, since diving exhibitions 
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are probably the most interesting of n-atei 
sports. 

If the bathhouse is constructed with a fiat 
roof, this space may be utilized for lounging 
and sunbathing, and may be used for a con- 
cession area for both spectators and bathers, 
but arranged so the two groups will not use 
the same facilities. This space can also be 
utilized for deck games, such as shufileboaid 
and table tennis. 

The snack bar, which is a verii’ important 
feature of outdoor pools, should serve spec* 
tators as svell as swimmen, but through 
separate ser\nng windows. This arrangement 
will reduce personnel and operating cost, as 
well as reduce the problem of sanitation. 

TYPES OF POOLS 

Although the majority of public pools 
prior to World War II were rectangular, 
pools with curved perimeters— circular, oval, 
oroid, or inegular in shape— were fairly com- 
mon. In the more recent jeats, the rectangu- 
lar pool has been modified to include 'T," 
“L," and “fan-shaped” pools. Two or three- 
unit pools, each designs to sen e a specific 
use, base been built in some cities, especially 
where the pools are expected to serve metro- 
politan communities. The pool shape and 
size are of prime importance and these are 
determined by the relative importance of the 
actirities to be conducted in the pool. It 
should also be kept in mind that all pools, 
other than residential or motel, should be 
of proper size to meet the AA.U. and 
N.CAA. r^ulations for competition. 

Because of the promotion of swimming 
in high schools, colleges, and clubs, competi- 
ti\e swimming is receiving greater recogni- 
tion throughout the United States. Junior 
championship meets require a pool at least 
75 feet long and 42 feet wide. For senior 
championship meets, the ideal length is 
55 jards long and 56 feet wide. The official 
short-coune record requires a pool 75 feet 
in length and the long-course requires a 
pool 165 feet long. To fully meet these re- 
quiremenb it is wise to biiild a pool one inch 
longer than the specified length, as the of- 
ficial distance cannot be even a fraction of 
an inch short. 


The width of the pool is governed by the 
number and width of swimming lanes de- 
sired. The competitive pool should never 
have less than six lanes. The width of the 
lane represents the full spread of the arm in 
the breast stroke and widths of 6, 7, and 8 
feet have been designated as satisfactory. 
Lanes 5 feet wide are not recommended. 
The maximum width of lanes recommended 
by the Federation International de Nation 
Amateur, is 2% meters (8 feet 2 inches). 

The slope of the pool floor should be as 
follows: No sudden changes of slope should 
be permitted in the area where the w’ater is 
less than 5 feet deep. For depths less than 
6 feet, the slope should be 1 foot in each 15 
feet, and from the deep area in front of the 
diving board, the slope must not exceed 1 
fool in each 15 feet. 

Standards for the depth of swimming 
pools have been established by the Aj\.U. 
and these must be adhered to in connection 
with competitive swimming sanctioned by 
the organization. For the 75 foot pool, the 
shallow end should be at least 3 feet deep 
and slope not more than 1 foot each 15 feet 
and a minimum of 10 feet and preferably 12 
feet under the diving boards. When nigh 
diving platforms (10 meters) are used, the 
depth must be increased to 1 5 feet, maintain- 
ing other dimensions given. The N.C.AA. 
recommends 3^ feet of water in the shallow 
end of the pool. 

In any public pool the depth in the shal- 
low end should never be more than 3 feet. 
For all commercial, municipal, and recrea- 
tional pools, 80 to 85 per cent of the total 
water area should be 5 feet or less in depth. 

EQUIPMENT FOR RECIRCULATION SYSTEMS 

DIatomite filten are ideal for all pools be- 
cause of the outstanding filtration job and 
the minimum amount of space required. 
Pressure sand filters require more space but 
possibly less attention. 

Excellent dirt removal is assumed for a 
well-operated sand filter which removes mi- 
CTCMirganisms and some bacteria. The diato- 
mite filter not only removes micro-organisms, 
but filten minute non-settling sediment, 
giving the water a crjstal polish. 

Authorities differ slightly on the proper 
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flow rate. Three gallons per minute per 
square foot of filter area flow rate is recom- 
mended by some builden, although most 
diatomite type filters handle four gallons per 
minute per square foot of filter area flow 
rate easily. The backwash flow rale for sand 
filten is usually 12 to IS gallons per minute 
per square foot of filter area. TTie average 
backwash time pet filter is 15 minutes. The 
diatomite filter requires only a 3 gallon per 
minute per square foot of filter area flow 
rate, and is completely bacVwashed irv three 
to four minutes. 

Rate of flow controllers are desirable on all 
filters. They can, however, be omitted cTtccpt 
on large pools. Pressure gauges ate required 
for both the inlet and outlet pipe for deter- 
mination of loss of head of back pressure in 
the filter. 

The use of diatomaceous earth as a filter 
aid in the clarification of liquids is not new. 
It has been used for years in industry for 
the removal of finely divided particles of 
suspended matter from oils ana other liq- 
uid. The United States G)ips of Engineers 
developed a diatomite filter for military use, 
which was light in weight, portable, required 
little space, nad high capacity, and removed 
more finely divided particles from water than 
did sand filters. (Sand filten failed to remove 
the cysts of amebic dysentery, when operated 
at rates necessary for military usage. ) 

Vertical pressure sand filten range from 
36 to 120 inches with flow rates ranging from 
21 to 235 gallons per minute. They are de- 
signed for a flow rate of 3 gallons per minute 
per square foot of filter area. The filter con- 
tainers are usually standard welded steel 
tanks made to operate at 100 pounds working 
pressure, with a safety factor of 5. The filter 
bed itself consists of carefully selected and 
graded filtering media and four layers of 
graded gravel. 

\Vhen pipe lines from the suction vacuum 
cleaner lead to pump suction, a pump that 
will develop good vacuum must be used. 
Pump and piping should be large enou^ to 
provide for a turnover of pool water m at 
least eight hours. 

^Vben pressure filten are used, pumps 
must be designed to pass the requirri vol- 
ume under the maximum head that may de- 


vdop in the filters. When designed to oper- 
ate with multiple unit filten, it is advisable to 
hare pumps in duplicate with proper cross- 
conn^ions to permit one filter to be 
washed with the effluent from another. If 
pumps are located at an elevation higher 
than the water line of the pool, a check value 
must be placed on the pump suction. 

CLARIFICATION AND DISINFECTING 

OF SWIMMING POOL WATER 

The type of feeder to he used in a 
swimming pool depends on several facton: 
whether or not the feeding is to be con- 
tinuous, the chemical feed, the size of pool 
and the convenience desired. The chemical 
feed pomp, due to its efficiency and accuracy, 
is a great improvement over the other types 
of feeders and is usually specified for new 
pools or for replacements in old pools. A 
chemical pump is used for positive injecb'on 
of alum, soda ash, and chlorine compounds 
to the swimming pool at predetermined and 
adjustable rates. 

Chlorine, either as gas or as a hypochlorite 
solution, should be M into the pool with 
the influent water. This method not only 
gives the chlorine an opportunity to destroy 
the bactnia before it enters the pool, but 
also takes advantage of the pool inlet system 
to get the best possible distribution. 

Ideal swimming pool water is crystal clear, 
free from suspend^ matter, bacteria, algae, 
and insects. It is also nonirritating to the 
bathers. Since in a recirculation type of pool 
the water is used over and over again, it is 
easy to see that it must he continuously 
treated in order to retain its crystal clearness 
and purity. Various chemicals are required 
to achieve this result. Filter alum (aluminum 
sulphate) or ammonium alum is used for 
coagulation: for raising pH and for aiding 
coagulation the use of sal soda, soda ash or 
caustic soda is recommended. For disinfec- 
tion, chlorine in one of its several forms such 
as liquid chlorine, chlorine gas or chlorine 
compounds (calcium hypochlorite, sodium 
hypochlorite, or chlorinated lime), is used. 
Other disinfectants are ammonia in one of 
its forms such as ammonium sulfate or am- 
monium chloride. 

For controlling algae and insects, an algae- 
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check system is by far the better from the there is no possibility of bathers being 

point of cost, space required, and operation scalded. 

cost. Hair dryers are desirable for women 

Indisidual dressing booflis should be pro- halhers. 
sidcd for women and girls, whereas men and TTic bathhouse, as part of the pool and 
boj-s will usually dress in the open. Dressing park development, should harmonize archi- 

Tooms should be arranged to permit a maxi- tecturally svith the pool. It should give the 

mum of sunlight and air. impression of cleanliness and safety. 

Both individually and group controlled Exterior walls should be constructed of 
showers are in general use. Control and oper- brick, concrete, concrete units, or stone, 

ation of each group sary and each has Wood construction has a high maintenance 

advantages and disadvantages. All modem cost. Interior walls should be structural 

equipment has some tj^c of control so that glazed tile or glazed ceramic tile for dura- 
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cide and insecticide should be used. These 
could be copper sulphate (blue wtriol), 
copper chloride, or some other algaecide. 

Pool surfaces can be cleaned with a one 
per cent solution of calcium hypochlorite or 
a dilute solution of muriatic acid or a caustic. 

Without a coagulant, the rapid sand filter 
would merely act as a strainer and would not 
remove finely divided material such as col- 
loidally suspended bits of dirt, scale, dan- 
druff, oil, lint, and colonng matter. It is, 
therefore, necessary to use a coagulant in 
the purification of swimming pool water, and 
alum is the coagulant used. Its point of ap- 
plication is ahead of the filters so that the 
alum can form floes. Large floes arc prefer- 
able to small floes as they are more efficient 
in removing impurities, settle more rapidly, 
and do not tend to pass through the filler 
so readily. One factor that is very important 
to the condition of ideal flocculation is the 
H of the water. This characteristic should 
e within the range of 7.0 to 7.6. Another 
factor 1$ reaction time. Adding the alum into 
a reaction chamber or screen chamber is 
better than adding directly into the piping 
system. A third factor is mixing. Whenever 
possible the coagulant should be added to 
the suction side of the pump so that it will 
be thoroughly mixed with the water before 
it teaches the filters. Failure to obtain good 
flocculation may result in some of the co- 
agulant passing through the filten and into 
the swimming pool, thus causing turbidity 
and a residual of free alum that is irritating 
to the eyes of a bather. Such a condition 
should be neutralized by feeding soda ash. 

\Vhencvet a coagulant is added some of 
the alkalinity is used up by the coagulating 
reaction Unless there are new additions of 
alkaline material, the swimming pool water 
will become acid. This condition, of course, 
must be avoided and consequently alkali in 
the form of sodium carbonate is added to the 
recirculated water. The amount to be added 
should be equal in weight to the filler alum 
being fed to the system. This is to say, equal 
amounts of sodium carbonate and alummum 
sulfate should be fed. Other materials such 
as sal soda, ammonium or potassium alnm , 
should be figured back to chemical equiva’ 
lents. ^ 


Vanous swimming pool water disinfecting 
agents have been proposed. Chlorine ap- 
proaches the ideal, although it lacks some 
desirable characteristics. Bromine appears to 
have certain desirable qualities, but further 
research and development are needed to 
determine, among other items, the effect of 
pH, temperature, interference with control 
tests, bactericidal effectiveness and other 
facton before complete approval can be 
given the promising agent. 

BATHHOUSE 

The functional arrangement of the bath- 
house is exceedingly important. The entire 
proiect should be planned so that the poo! 
and bathhouse can be operated with a mini- 
mum of penonnel, particularly during low 
attendance periods. 

The clolhes check room should be iri the 
center of the building. The wings at either 
end of the building may house lockers, dress- 
ing rooms, toilets, and showers. All facilities 
should be arranged so that patrons can pass 
through quickly without confusion. The 
desirable route from the dressing rooms to 
the pool should be past the toilets and 
shower facilities. Each swimmer should take 
a thorough cleansing shower with soap be- 
fore putting on a bathing suit. By requiring 
each bather to pass through a group of 
showers before entering the pool, at least a 
superficial bath will be obtained, but this 
should not be considered as replacing the 
icquited shower in the nude. Toilets should 
be readily accessible and wall-hung fixtures 
ate desirable. 

Floon of bathhouses should be sloped to 
floor drains to provide drainage, allowing 
% inch slope per foot. Ample hose connec- 
tions should be readily accessible for clean- 
ing purposes. Floors in dressing rooms and 
showers should be constructed of unglazed 
ceramic tile, of a color that is easily main- 
tained. 

Individual lockers, baskets, or plastic bags 
checked in a central room have been used 
sucr^sfully for the storage of clothing, the 
c^ice depending mainly upon local condi- 
tions. Lockers are more costly and require 
more space, but keep the clothes in belter 
condition. The basket or plastic bag clothes 
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niE DEVELOPMENT OF INDOOR SWIMMING 

pools has not kept pace with the growth of 
ontciooi pools. The cost of comtiuction ap- 
pears to be the major obstacle to a more 
rapid development of indoor pools. It is 
the purpose of this chapter to make sug- 
gestions in the economies of construction in 
order to help os ercome this problem.* Es-ety 
school building being constructed today 
should lure at least an instructional swim- 
ming pool included in its plant, unless there 
arc community swimming Bdlities adjacent 
to the school that can be used for instruction 
by phjsical education cbsscs. 

&hool swimming pools must be taken out 
of the class of the soolled “frill facilities.” 


> The subject* of Mter cimiUtton »nd stcrilia- 
tion ha*-e been adrqtutely eovricd in the chipter on 
“Outdoor StkTmming Pools.” The reader is referred 
to that chsptn for detailed infomutKin on these 
subjects 

Itrsitretf**; Uaread«r« Htfl Sclaal. taaf fsfead. 
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They will be only when state education de- 
partments recognize the swimming pool as 
a required "teaching station” tor physical 
education. In pbnning a physical raucab'on 
pbnt the swimming pool should follow di- 
rectly after the gymnasium in the priority 
of faalities needed. For example, if the 
number of teaching stations required to 
conduct the physical education program is 
four, the gymnasiums for boys and girls will 
of necessity be the first and second teaching 
stations. The swimming pool with its normal 
capacity of 60 will proWde the third and pos- 
sibly the fourth physial education teaching 
stations. 

The difference in cost between a swim- 
ming pool and other facilities that would be 
needed such as a second gymtusium or two 
special exercise rooms is insignificant. 

The fear that operating costs will nuke 
the pool prohibitive is a faibcy, provided 
the pool is properly designed and equipped. 
A recent study of twenty school poou re- 
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bility and easy maintenance. Ceiling? can be 
exposed wood, precast concrete panels, sted 
decking, or finished ceiling of keene cement. 

All exterior doors, door frames, and win- 
dows should be constructed of bondenzed 
steel. For additional light and ventilabon 
plastic skydomes with buill-in fans arc very 
practical. 

Mirrors 18 by 24 inches enclosed with 
metal frames should be installed over each 
lavatory. Under each mirror there should be 
a shelf 6 inches wide constructed of tile. 
Glass shelves should not be used. 

Benches should be 11 inches wide, with 
seals constructed of wood, and le^ of strap 
iron or pipe, bolted to the floor. 

Individual shower stalls constructed of 
marble will prove to be very satisfactory. 
Gang showers can be built of structural 
glazed tile or glazed ceramic file. Exposed 
masonry unit or plaster walls for gang shower 
finish should not be used. 

After determining the number of swim- 
mers to be served, the bathhouse fixtures 
will be governed by the following rules 


THE OUTDOOR SWIMMING POOL 
which meet most state health department 
legublions: 

1 shower for each 40 bathen 
1 lavatory for each 60 bathers 
1 toilet for each 40 women 
1 toilet for each 60 men 
1 urinal for each 60 men 

Note- Regulations vary among states and in some 
instances within states Architects should consult 
local health regulations. 

In locating a new swimming pool, it is 
highly desirable to have it properly relalrf 
to other recreational areas and facilities in 
the community. It is also important to have 
It properly related to other recreation d^ 
velopments m the individual park in which it 
IS located 

If a community center building is planned 
for the same park area, the dressing fadlib'es 
of the pool should be incorporated in the 
community center plan. This combination 
will reduce the over-all cost of the project 
since one set of dressing and shower rooms 
will serve the pool as well as the gymnasium. 
This method will reduce personnel and ef- 
fect a considerable savings. 
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because of the high estimated cost submitted 
by the architect. Some of the estimated costs 
ha\-e actually approached the $500,000 figure. 
On the other hand completely acceptable 
pools ha\-e been incorporated in school plans 
at a cost slightly om $100,000. Incidentally, 
the size of the pools is approximately the 
same. Why the great range in cost? Here arc 
some of the reasons why high prices are 
quoted by architects: 

1. The school, notably the staff of the 
physical education department, in setting 
forth their requirements “shoot for the best." 
They want a pool with “all the trimmings." 
A tile basin and deck, as opposed to conaete 
finish, adds from S-1000 to $7000 to the cost 
of a pool. Underwater windows and lights, 
special window designs, excessive deepwater, 
deck space, and special acoustical treatment 
are other factors that arc desirable, but may 
not be essential to a low-cost indoor pool. 

2. The inexperience of the architect in 
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planning swimming pools may affect cost 
estimates. There is a tendency for the 
inexperienced architect to “protert” himself 
by adding 20 to 30 pet cent to the estimated 
cost. Another common practice today is to 
rely on the experience of other communities 
in the construction of swimming poob. If 
Community A paid $200,000 for a pool con- 
structed a year ago, the architect adds 10 to 
20 per cent to the figure and comes up with 
an estimated cost for Community B. 

3. The relatively high cost of certain 
building materiab affects the over-al] cost. 
For example, steel costs more than wood, 
brick veneer costs more than cement blocks; 
tile finish costs considerably more than ce- 
ment finishes, windows invariably cost more 
than solid walls, and glazed brick or ceramic 
tile costs more than cinder blocks. Expensive 
materials do not add to the ut3i^ of a 
facility. 

4. TTie cost of labor in different sections 
of the country will affect the cost of con- 
struction. 


H 0 W TfUr Hlft ScM f»»t. Sb» 7$ *0 f**K 
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vealed a nnge in the cost of opetation and 
maintenance between $1200 and $2800, cx- 
clusise of personnel. Leadership should not 
be included as an operational factor, since 
it is part of the over-all instrucltona! staff. 
Ph)sica1 education personnel would have to 
be employed whether there was a swimming 
pool or not, in order to meet the physical 
education requirements. In other words, the 
number of classes of physical education is 
not affected by the inclusion of a swimming 
pool. 

Tliere are two items that have the greatest 
bearing on the operational cost of a pool. 
These are the cost of water and the cost of 
heating the water. The closed system of 
circulation was developed to overcome the 
problem of loss of water. The “tnlancing 
tank” is another device that helps to 
the cost of water down. Essentially, flic 
latter method involves the retention of 


water, which is displaced in the pool by 
swimmers, in an auxiliary tank. This tank is 
usually located in the filter room. Water is 
then drawn out of the tank and pumped 
back into the pool (through the filters) as 
required to maintain the proper water level. 
It is not difficult to understand that if 5000 
gallons of water that has a temperature of 72 
degrees is spilled down the sewer, it will have 
to be replaced. The tap water let in will have 
to be heated, since it may be as low as 40 
degrees in the winter time. If replacement 
must occur very often the operational cost 
sky rockets. It is not unusual to lose 10,000 
^llons of water in the course of a ^y’s 
operation of an improperly designed pool. 

An ironic fact is that numerous communi- 
tks and school systems have included swim- 
ming pools in preliminary plans for a new 
school or community center, but were even- 
tually forced to cancel plans for the pool 
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fadlities need not be for the sole use of this 
pool. 

Deck areas around the instructional pool 
should be ample for seating ssvimmcrs, bnt 
no space is required for spectators. Minimum 
size of decks should be 5 to 6 feet, with at 
least one deck somewhat ss-ider than the 
minimum. Thus the minimum room for an 
instructional pool would be 30 by feet, 
(20 feet plus 5 feet plus 5 feet by 30 feet 
plus 5 feet and 10 feet). A more desirable 
room size would be 36 by 60 feet (24 feet 
plus 6 feet plus 6 feet by 42 feet plus 6 feet 
plus 12 feet). 


ELEMEMTAHY 



figart 72:7. Uxtraetlatel pool for olomtofory 
AClae/f. 


Ceiling height for an instructional pool 
should ^ a minimum of 9 feet and need 
not exceed 11 or 12 feet. Dressing areas for 
the instructional pool should be at least 160 
square feet, although 200 square feet is a 
more desirable area. The instructors' control 
and storage room should hare about lOO to 
120 square feet of space. 

3. The Multi-Use Single Pool 
The multi-use single pool indoor swim- 
ming fadlit)' provides minimum water and 


deck areas for all of the basic teaching and 
recreational activities. Such a pool, in its 
most simple form, would be 30 by 75 feet, 
with minimum decks and with one or two 
low boards for diving. A better size pool 
trauld be 36 or 44 by 75 feet, with wider 
decks. Even the minimum size pool should 
have at least one of the long decks wider 
than the other. 

The minimum ceiling above the low board 
should be 13 feet, and this height should be 
maintained in an area 15 feet in front and 
10 feet on each side of the end of the board. 

In planning the width of the pool, multi- 
ples of 7 feet (racing lanes) have been used 
as the controlling factor, plus an addib’onal 
small area between the outside lanes arid the 
pool wall. Thus the 30 foot pool provides for 
four 7 foot lanes plus 1 foot “buffer areas" at 
each side of the pool. The 36 foot pool pro- 
vides for five 7 foot lanes, plus two 6 inch 
“buffer areas," and the 45 foot pool provides 
for SIX 7 fool lanes, plus a foot “buffer 
area" at each outer lane. 

The multi use single pool is made more 
attractive and practical if the ceiling height 
is increased to 24 feet, at least in the diving 
area to permit high board diving (three- 
meter springboard). 

In each variation of the multi-use single 
pool, a dual-purpose deck should be provided 
for special teaching, such as life-saving, body- 
building, dry-land kicking and arm move- 
ment, as well as for folding bleachere for 
spcctalon. The number of spectator seats 
will van' with the community and the school, 
deprending upon general interest in com- 
petitive sports, but the deck area for train- 
ing purposes should not be less than 10 or 
12 feet, which will accommodate 200 to 300 
spcctalon or swimmen. Fixed scats are de- 
sirable, buf in many cases where cost is a 
controlling ^ctor, it is difficult to justify the 
sometimes infrequent use of the space. 

In addition to the instnictional Pool arvd 
the Multi-use Single Pool, the pool planner 
may provide for considerably greater pool 
capacity by separatirvg the diving and swim- 
ming areas cither by a deck or a movable 
bulkhead. By establishing a separate diving 
pool, the entire 75 foot length of the swim- 
ming pool may be used bj' swimmers, with 
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5. The failure to get an experienced poo! 
architect or planner often pro\es to be cosily 
Tlie experienced planner knows where and 
how to Keep the cost down. 

6. Certain heating installations can be 
expensive. The unit heater with attached 
blower can do an acceptable job in healing 
the average size indoor pool. 

7. Pipe tunnels, although convenienl, an 
be eliminated. Access to underground pipe 
may be achieved by tcrnovablc deck sections, 
or by looting pipes on the side or a shelf of 
flush-deck gutten. 

8. Gutten and drains may be made of pre- 
cast materials. Tile may be kept to an abso- 
lute minimum, i.c., at water-line onK- and 
vitreous glazed wall surfacing may nc ap- 
plied directly on cement, slag, or cinder wsill 

9. Attic aras over the pool proper (or fans 
and cleetnc light access may be reduced lo a 
minimum, by locating lighfa and fans above 
deck areas and by using glass-block or plexi- 
glass double-dome skylights over the water 
area. In this reprd, tlie pool planner should 
remember that reflected window and arti- 
ficial light may be one of the most disturb- 
ing problems in an indoor pool. Ovethad 
illumination, either artificial or natural, is by 
far the most desirable form of lighting an in- 
door pool. 

Other economics in pool construction may 
be realized by combining heating and venti- 
lating, i c , radiant and convccted warm-ait 
systems. 

LOCATION OF THE SWIMMING POOL 

Indoor swimming pools have been loatcd 
in a variety of places from the basement of 
the budding to the roof. It is quite possible 
to construct a pool at any level. However, 
it should be remembered that the higher up 
in the building the pool goes the grater 
will be the construction cost. A 100,000 gal- 
lon pool represents a lot of weight. This 
weight requires havier supports. From many 
standpoints the ground level h the best 
location. In addition to more economial 
construction, the ground level affords direct 
access from the outside making better cois- 
trol possible. 
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The following loations arc suggested m 
order of their desirability: 

1. As a completely separate self-confained 
building unit as found in a "ampus tjw 
school. Tliis pool would have its own park- 
ing facilities adjacent to the pool to fadlitate 
use by the community in the evenings. 

2. As a separate wing of a school or rcoea- 
lion center, with a separate locker room. 

3. Attached to the phjxial education 
plant (gym-lockct room) of a school or 
rcctation center with a common dressing 

room scix-ing both the gym and the pool. 

4. On the top floor of a building with 
separate locker room. 

5. Basement lootion with sepiralc dre^ 
ing ata. In this connection it is not desir- 
able to loolc the gymnasium above the pwl 
since moisture from the pool may 
luvoc with the gymnasium floor unl« 
proper provision has been made for ventila- 
tion and insulation between the pool and 
the gymnasium. 

There are other acceptable loations for 
swimming pools tliat w ill vary from one com- 
munity to another. However, the loations 
listed above ate preferable, if they are avail- 
able. 

SUGGESTED DESIGN AND CONSTRUCTION 
OF SCHOOL AND COMMUNITY POOLS 

1. Th« Initructienal Pool 
■Hie smallest and most simple indoor 
swimming pool is a shallow water "instruc- 
tion pool,” which may be considered in con- 
junction with elementary, secondary, oi 
community plant planning. Tliis poo! should 
have a minimum size of 20 by 30 feet with a 
depth of J to 4 feet. A more desirable size 
would be 24 by 36 feet, but the pool need 
not be larger than 30 by 42 feet with maxi- 
mum depth of 4 feet. 

Tlie instructional pool should have a roll- 
out or level deck type gutter for ase of entry 
and exit lo the pool. The water should be 
sliglitly warmer than a regular pool, fc., 
about 76 to 78 degrees, with the room Icm- 
peiafure at 80 to 85 degrees. Since instruc- 
tional classes should not have more than 24 
persons, and preferably fewer, the dressing 
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greater safety and with less depth of %vater. 

Tlie diving pool should be a minimum of 
30 feet long as shown on standard interna- 
tional diving dimension tables. The width 
will be determined by the number and 
height of diving boards to be provided. 

3. The Multiple*PooI Plan 

It is apparent tliat a number of possible 
combinations can be made using the fore- 
going pools, either to meet budget demands, 
or to provide maximum facilities in mini- 
mum areas. 

The Swimming Center, for instance, with 
an instructional pool, combined with a 
multi-use single pool, might be desirable 
as the first phase of dcselopment in a com- 
munity where teaching and beginning swim- 
ming constituted the major aim of the poo! 
supporters. 

A more advanced Swimming Center might 
contain an indoor swimming pool and a 
diving pool, and a complete indoor aquatic 
center might well contain three separate 
pools, i.c , instructional, swimming, and div- 
ing. 

4. The (nd4or>Outd«or Pool 

Further developments in planning ideal 
community facilities should consider com- 
binations of indoor and outdoor pools. This 
is made possible by either the mechanical 
removal of the building or roof over the 
pool, or by sliding wall panels. The Pad- 
dock Pool in Detroit and the Wjandotte 
High School Pool in Michigan are indoor- 
outdoor pools tliat have proven to be ex- 
tremely successful and popular. Both of 
these pools have sliding glass doors on the 
west and south sides. 

Hiigb pbtfonw living, sWiough Tequijijjg 
additional ceiling heights and larger pool 
dimensions, should be given consideration 
in schools and communities where swim- 
ming and diving interest is keen. Thac are a 
limited number of indoor pools in the 
United States where platform diving is pos- 
sible. llic European countries, however, arc 
well ahead of the U5 j\. in providing indoor 
pools with high diving pbtforms. Since the 
10-mcfcr phtfomi dive is an Olympic event . 
(along with 3-mctcr springboard diving). 
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pool plannen should use their ingenuity 
to include it where funds permit. 

GUIDE LINES FOR PLANNERS OF INDOOR 

SWIMMING POOLS 

Preliminary Conslderotions 

1. Tlic needs of the program should be 
fully incorporated into the design of the 
pool Program requirements usually involve 
instruction, competition, recreation swim- 
ming, pageants, and exhibitions. Because of 
the necessity for economy, some program 
needs might have to be sacrificed. 

2. All laws and regulations of state and 
local Boards of Health should be adhered to 
in the planning and design of the pool. 
ITicsc hws are related to such matters as the 
turnover rale of water, use of certain chemi- 
cals for water stcnlimtion, type and location 
of gutters, safety features, bacterial analysis 
of water, and method of circulation. 

3. If the school or agency does not have 
an experienced swimming pool authority on 
its staff, it IS desirable to engage an ex- 
perienced pool engineer, pbnner, or opera- 
tor. Tliis is not necessary if the architect is 
an cxpCTicnccd pool builder or if he is 
willing to employ a swimming pool con- 
sultant. 

4. Ihc people who will be in charge of 
the pool, including instructors, should have 
a hand in the planning of the pool. 

5. In the original contract for construc- 
tion, a wvitten guarantee should be included 
which provides protection from construction 
flaws such as leaks or cracks. 

6- The future needs of the community 
and school should be considered. Remember 
tliat it is impractical to expand the size of a 
pool once it has been constructed. 

Design and Construction Features 

1. Materbls used for construction should 
be evaluated in terms of their semccability, 
durability, and cost. Tlicre is a wide range 
in the cost of matcrbl that may be used in 
the construction of the pool basin, decks, 
walls, ceiling, and roof. 

2. Tlie program requirements will luvc a 
great deal of influence on the sliapc and de- 
sign of the pool. 71 ictc is no question that a 
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separate dmng area pros-ides the most func- 
tional la)-oul; howes-er, the cost is often 
prohibitive. 

3. The over-all depth of water is one of 
the most important design features of a pool. 
A sound principle to follow is that 65 to 70 
per cent of the pool area should contain 
water that is less than 5 feet deep. WTien 
dhing boards are included, strict adherence 
to competiti%t specification should pres’ail. 
A minimum of 9 feet of water under one 
meter boards, and 11 feet for three meter 
boards is recommended. 

4. It is desirable to hax-e the amount of 
dcct space equal the water surface area. 
Thus, a 75 by 35 foot pool should have a 
deck area between 2300 and 3000 square feet. 

3. Entrances to the pool from the locker 
room preferably should lead to the shallow 
water. The depth of water in a pool is de- 
ceptive and the person entenng the pool for 
the first time may inadxertcntly enter the 
deep water. To assist swimmers the wat« 
depth should be inscribed in tile or painted 
on the deck at the edge of the pool. 

6. Ladders of some sort are essential in a 
pool. However, ladden or recessed steps 
should be set tack in the wall. The)' should 
never be placed on a wall that is to be used 
for turning in competitive swimming. 

7. The circulation of water through the 
filters is the process that is mainly respon- 
sible for producing clear, sparkling watCT. 
There arc two rules that must be followed if 
clear water is to be produced. First, adequate 
size of filters and pumping facilities are 
necessary to produce the desired rate of flow. 
Second, proper opention of the pool indud- 
mg the introduction of required chemicals 
to the water is essential. Most states require 
that the water in the fwo] turn ovfT in an 
eight hour period. In situations where heavy 
Rimming loads occur a more desirable rate 
IS six hours. 

8. The use of paint in any part of the pool 
or pool room should be kqrt to the mini- 
mum, and where it is used for color and 
decoration, a carefully tested raoislurc-resis- 
tive paint should be used. 

. 9. It is considered essential to provide the 
instructor’s office with a direct view of the 
pool area. The best location for the office is 
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at the deep end, which offers a full view of 
the pool. TTie office window should be large 
and should be shatterproof glass or clear lu- 
cite. The window should be operable, i.e., 
either horizontal sliding, double-hung or 
louvered. An opaque blind or curtain should 
also be provided. 

10. When a special area is provided for 
spectators, it should be separated by some 
kind of a wall. This pievenU them from get- 
ting wet and also keeps dirt and debris from 
being brought onto the pool deck. 

11. The best way to keep a pool deck 
clean and sanitary is by using very hot water. 
A hot-water outlet must therefore be pro- 
vided in the pool area. It is best to have two 
outlets if possible. 

12. The distance between diving boards, 
when more than one board is installed, is 
important. Low boards (1 meter) should be 
at least 6 feet and preferably 10 feet apart, 
and 8 feet from the side of the pool. High 
boards (5 meters) should be 10 feet away 
from adjacent boards. When this safe dis- 
tance is not provided, only one board at a 
time should be used. 

13. The filter room should be readily ac- 
cessible and should be well lighted. It shoftld 
not be used for any other purpose such as 
storage of cleaning gear, suits, or starting 
blocks. 

14. A storage room should be provided off 
the pool room for storage of instmctional sup- 
plies, equipment, and cleaning gear. It is 
best to have a separate room for the cleaning 
equipment, but the cleaning equipment can 
be combined with the instmctional supplies 
if nccessar)’. 

15. ^Vhe^e the conventional type of gut- 
ter is used (not the roll-out or level deck 
l^pc) a coping should be provided around 
the edge of the pool to prevent dirt from 
washing into the pool. 

16. The lighting of an indoor pool is im- 
portant. At ej’C level there should be a mini- 
mum of 20 foot candles of illumination. 
Underwater lights provide more than an 
aesthetic appearance. They provide greater 
safety’ by illuminating the bottom and serve 
as an aid to the production of water shows 
and pageants. 

17. ^Vheneve^ possible the pipes leading 
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sqjaiate diving area prowdes the most func- 
tional laj-out; howes-ei, the cost is often 
prohibitive. 

3. The over-all depth of water is one of 
the most impottant design features of a pooL 
A sound principle to follow is that 63 to 70 
per cent of the pool area should contain 
water that is less than 5 feet deep. When 
diving boards are included, strict adherence 
to competitive specification should prevail. 
A minimum of 9 feet of water under one 
meter boards, and 11 feet for three meter 
boards is recommended. 

4. It is desirable to have the amount of 
deck space equal the water surface area. 
Thus, a 73 by 33 foot pool should have a 
deck area between 2500 and 3000 square feet. 

5. Entrances to the pool from the locker 
room preferably should lead to the shallow 
water. The depth of water in a pool is de* 
ceptive and the person entering the pool for 
the first time may inadvertently enter the 
deep water. To assist swimmers the water 
depth should be inscribed in tile or painted 
on the deck at the edge of the pool. 

6. Ladders of some sort are essential in a 
pool. However, ladders or recessed steps 
should be set back in the wall. TTiey should 
never "be placed on a wall that is to be used 
for turning in competitive sssninming. 

7. The circulation of water through the 
filters is the process that is mainly respon- 
sible for producing clear, sparkling water. 
There are two rules that must be followed if 
clear water is to be produced. First, adequate 
Size of filters and pumping facilities are 
necessary to produce the desired rate of flow. 
Second, proper operation of the pool includ- 
mg the introduction of required chemicals 
to the water is essential. Most states require 
t^t the water in the pool tom over in an 
oighl hour period. In situations where heavy 
^mining loads occur a more desirable rate 
>s s« hours. 

8. The use of paint in any part of the pool 
or pool room should be kept to the mini- 
mum, and where it is used for color and 
decoration, a carefully tested moislure-resis- 
bve paint should be used. 

. 9. It is considered essential to provide the 
mstructor’s ofHce with a direct view of the 
pool area. The best location for the office is 
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at the deep end, which offers a full view of 
the pool. TTic office window should be large 
and should be shatterproof glass or clear lu- 
cite. The window should be operable, i.e., 
either honrontal sliding, double-hung or 
louvered. An opaque blind or curtain should 
also be provided. 

10. When a special area is provided for 
spectators, it should be separated by some 
land of a wall. This prevents them from get- 
ting wet and also keeps dirt and debris from 
being brought onto the pool deck. 

11. The best way to keep a pool deck 
clean and sanitary is by using very hot water. 
A hot-water outlet must therefore be pro- 
vnded in the pool area. It is best to have two 
outlets if possible. 

12. The distance between diving boards, 
when more than one board is installed, is 
important. Low boards { 1 meter) should be 
at least 6 feet and preferably 10 feet apart, 
and 8 feet from the side of the pool. High 
boards (3 meters) should be 10 feet away 
horn adjacent boards. ^Vhen this safe dis- 
tance is not provided, only one board at a 
time should be used. 

13. The filler room should be readily ac- 
cessible and should be well lighted. It shoflld 
not be used for any other purpose such as 
storage of cleaning gear, suits, or starting 
blocks. 

14. A storage room should be provided off 
the pool room for storage of instmctional sup- 
plies, equipment, and cleaning gear. It is 
best to have a separate room for the cleaning 
equipment, but the cleaning equipment can 
be combined with the instmctional supplies 
if necessar)'. 

15. Where the conventional type of gut- 
ter is used (not the roll-out or level deck 
type) a coping should be provided around 
the edge of the pool to prevent dirt from 
washing into the pool. 

16. The lighting of an indoor pool is im- 
portant. At ej-e level there should be a mini- 
mum of 20 foot candles of illumination. 
Underwater lights provide more than an 
aesthetic appearance. They provide greater 
safaty by illuminating the bottom and serve 
as an aid to the production of water shows 
and pageants. 

17. 3Vhcnever possible the pipes leading 
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INDOOR SWIMMING POOLS 

reach of swimmers should be co\ ered and re- 
cessed into the wall when possible. Heating 
by radiation through the floor is a recent 
trend in indoor pool construction. 

26. In order to discourage s^^■immers from 
spitting in the pool, cuspidors should be 
pros-ided, and properly recessed in the wall. 

27. At least one drinking fountain should 
be located in the pool area. It should also be 
recessed in the wall. 

28. It is best to include conduit for wiring 
for a public address system during the regu- 
lar electrical installation in order to av-oid the 
necessity of tearing into a wall at a later date. 

29. One or h\-o tackboards should be stra- 
tegically located around the jwol. The sur- 
face should be made of cork, plastic, or some 
other similar material. 

30. Benches made of concrete, maibl^ 
plastic-surfaced hardwood, or ceramic hie 
provide resting places for swimmers. Re- 
cently aluminum folding bleachers have 
pwed to be a boon to class instruction. 
They also provide seating space for specta- 
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tors. Radiant heat in the seats, or under 
them, is desirable if funds permit. 

31. Corrosion presents a problem in any 
indoor pool. Both the humidity and chlorine 
gas adversely affect non-corrosive raebl St- 
rings. Doors, lockers, pipes, grills, diving 
standards, and other metal fitting should be 
made from non-ferrous metals. 

32. If lane markers are to be installed for 
competitive swimming they should be per- 
manently installed. This is usually accom- 
plished by the use of block tile embedded 
flush in the concrete surface or as a part of 
the tile surface. 

33. The deck around the pool and in the 
shower room should be finished with non- 
slip material. It is also well to use non-slip 
matena] in the pool basin. Falls from slip- 
ping on “slick" decks constitute one of the 
major hazards in most pools. 

34. Gutters should not be thought of only 
as a device for water circulation. There are 
many types and shapes of gutters. Hence, 
utility should be combined with such ele- 
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to and from the ^ol should be located so 
that they may be inspected periodially and 
easily rcMired if necessary. The elimination 
of tunnels will reduce the cost. Troughs may 
be substituted for tunnels. 

18. E>e bolts should be anchored into the 
gutter or walls to facilitate installation of sur- 
face swimming lanes or to divide the pool 
for instruction or safety purposes. These 
should be recessed cups if located on the 
pool walls. 

19. It is best to have the circulating pump 
located below the level of the pool in ordw 
to avoid the need for priming the pump. 

20. Noise is one of the major olwtaclcs 
that must be overcome in an indoor swim- 
ming pool. This is best accomplished by use 
of moisture-resistive acoustical material on 
the ceiling and on at least one or two walls. 

21. Reflection of outside light on the 
water is a condition that must be gnaided 
against. The use of clear glass windows on 
the south or west side of the pool room 


should be avoided. Tinted glass such as 
“solex” helps reduce the sun’s glare and 
reflection, but any glass except in the ceiling 
area should be provided with sliding opaque 
drapes of plastic or glass-fiber material. 

22. Another problem with which indoor 
pools are often faced is condensation, 
two things that help reduce this condition 
ate good ventilation and proper insulation 
of walls, ceilings, and windows. 

23. It is desirable to have the base of the 
wall cosed to facilitate cleaning. Coved 
ceramic tile and glazed brick are available 
for this purpose. 

24. It is essential, and in some states a 
requirement, to include a “safe light” at the 
entrance of the pool from the locker or 
shower room. This light should be on when- 
ever the pool is not in use. There have been 
«s« where individuals have stolen into a 
aark pool and taken a dive into an empty 
pool basin. 

25. All radiators or heating units within 
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decade has ^V^?^ESSED AN VNPARAL- 
lelrf growth in sports and recrealiona! 
nghtmg. Fifteen years ago only two major 
®gue baseball parks were lighted; to^y 
V w nia|or league park remains un- 
nghtM. During the same period the num- 
Dcr of lighted football fields has quadrupled, 
3nd Mftball diamonds lighted for night 
Puy base multiplied s« limes. Today, box- 
ing. bowling, fedminton, and practically 
® * sports and rcCTeations, may be illu- 
minated so that both plascr and siiectator 

requirements are satisfied. 

fhe lighting of areas used for various 
*ports activities, especially those located 
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outdoors, involves problems not encountered 
in other fields of lighting. Some of these 
problems include the selection of proper 
floodlight locations, aiming techniques, and 
provision for multiple uses of the area. 

This chapter covers the recommended 
foolcandle levels satisfactory to both playen 
and spectators, and gives epical layouts of 
lighting s)-stems for certain outdoor recrea- 
tion and sports facilities. 

FACTORS OF GOOD lUUMINATION 
levels of lllumlnotion 

1. It is important that levels of illumina- 
tion be sufiicient for comfortable and accunte 
seeing and to enable the pbvers to perform 
their visual task and allow tbe spectaton to 
follow the course of thepby. 

2 . In bcilities in which games are pla}ed 
that attract large numbers of spe^tors 
(such as football and baseball stadiums), 
tte illumirution level is determined by the 
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ments as appearance, cost, ease of getting in 
and out of tne pool, program needs, and the 
problem of maintenance. The "loll^jut” and 
“level deck” types of gutters seem to meet 
most of the criteria established by pool 
operators. 

35. Footbaths located at the entrances to 
pools are often a nuisance, and in some 
instances are more harmful than they arc 
good. They should not be included in the 
design of a new pool. 

36. The ceiling height above diving boards 

is an important factor in designing the pool. 
A. minimum of 12 to 14 feet of oveihead 
clearance is recommended above the board. 
Thus, a pool with a one meter board would 
have a ceiling 15 to 17 feet high, and a pool 


»J*H; -U»»l d«e»" fypa •# wllk e»se«t» 
cavori pUttd »v*r fraiek aid ftihr. N** 
tritela k»y'i Crvk. Wtw Irffaft, 

with a three meter board would have a e«l- 
ing of 22 to 24 feet high in the area of the 
springboard. 

37. The ait temperature in the pool area 
should be thermostatically controlled. The 
air should be maintained at approximately 
5 degrees above the water temperature. The 
relative humidity should not exceed 60 per 
cent. 

W. In many outdoor pools which are 
painted there has been a tendency to paint 
them a light aqua blue. This practice is not 
recommended. Pool basins should be white 
to give the greatest degree of water clari^- 
39. The interior of the pool room should 
be finished in light colored material in order 
to provide a cheerful, pleasant atmosphere. 
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Sport 


TAILS 1M 

Carreat fllaffllaortaa lecanataadaffaat for Yerlowt Sporfa 
strf KoerootSom foettWot 

Average horizontal Avwage horizontal 

footcandle* /oofcancHes 

in service* Sport in service* 


Archery 
Tournament 
Recreational 
Badminton 
Tournament 
Club or school 
Recreational 

Baseball 
Major league 
AA and AAA league 
A and B league 
C and D league 
College 
High School 
On seab during game 
On seats before and after game 
Basketball 


Shooting 
Target Zinc 

lot 10 

St 5 


TO 

20 

10 

Infield Outfield 
ISO IDO 

7S so 

SO TO 

TO 20 

TO 20 

20 IS 

2 


Gymnariums 

Exhibitions, Matcha 

Cctieral Exercising and Reneation 

Assemblies 

Dunces 

Lockers and Sboner Rooms 
Handball 
Tournament 
College and school 
Recreational 
Horseshoes 
Touniament 
Recreational 

Ice Hockey 

College or Professional 
School or club 
Recreational 


TO 

20 

10 

5 

10 


TO 

20 

10 


10 

5 


SO 

20 


10 


College and Professional 
College intiamuni and high 
school n-ith spectators 
College intramural and high 
Khool without ipeetaten 
Reneation (outdoor) 

Billiards 
Tournament 
Recreational 
Ccnetal Area 
Bowling 
Tournament 
Recreatiorul 

Boxing and Wrestling 
Professional (nng) 

Amateur and schools 
Seats during bout 
Seats before and after boot 

Tournament 

Recreational 

Golf 

CcTVcnl on the tees 
At 200 yards 
Putting green 



10 

Tl 

10 


Footton 

(Index: Distance from nearst 
side bne to the farthest row 
ofspcctaton) 

Class 

I Over 100' 

II SO' to 100* 

HI TO' to 50' 

IV Under JO' 

V No fixed seating (arililies 

(It « generally conceded that 
the dobnee between the ipeebtors 
and the play b the first considera- 
tion in ^leimining the class and 
lighting rei^uircments. However, 
the potential seating capacity of the 
sbn& should also be considered 
and the following ratio u suggested 
Class 1 for more than T0,0w spec* 
blors; ^ss 11 for 10,000 to TO,- 
000; Oasi HI for 5,000 to 10.000 
and Class IV for less than 5,000 
^leetators.) 


100 

50 


TO 


20 


10 


Rifle Range Outdoor Indoor 

On brgrt TOI 501 

Firing Point 10 10 

Range — 5 


• On the playing surface; for aerial sports oo a 
plane T6 mebes abme the ground, 
t V'ertical 


ShtifSe Board 
Toamament 
Rceteabxtal 
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amount of light required for the spectators 
in the row of seats farthest removed from 
the playing area to follow the coune of play. 
This requirement may require several times 
the amount of light found satisfactory for 
the players. The illumination levels suggested 
by Table 13-1 are those which are cunenlly 
considered necessary taking into considera- 
tion the needs of both players and spectators. 

3. The illumination values in Table 13-1 
are in most cases stated as “Average Horizon- 
tal Footcandles in Service.” It is recognized 
that the vertical component of the illumina- 
tion on the playing area is important in most 
sports. Particularly in the “aerial” games, 
both playen and spectators rely to a consid- 
erable degree on the vertical illumination on 
or near the playing area and in some cases 
well above the playing area. In full recogni- 
tion of the importance of vertical illumina- 
tion, the recommended footcandlc values 
for most sports and recreational areas arc 
given tor horizontal illumination for two 
reasons: 

a. Values of horizontal footcandles are much 
less complicated to compute and to measure in 
the field, and 

b. The vertical components of illumination 
have been found adequate where the horizontal 
illumination meets the values present in 
Table I, and where lighting equipment the 
proper type (f.E.S. type of distnhution) is 
positioned at mounting heights and locations 
conforming to accepted good practice. Unless 
otherwise noted, the recommended values in 
this table are in honzontal footcandles on the 
playing surface. For aerial sports the values arc 
in honzontal footcandles on a plane 36 inches 
above the ground or floor. 

Ouolity of llluminalion 
The quality of lighting whether natural or 
artificial is highly important in providing 
good seeing conditions. Glare, unifonnity, 
and direction are the most significant factors 
in determining the quality of illumination. 

Uniformity. Reasonable uniformity of illu- 
mination over a playing area is required for 
satisfactory seeing by players and spectators. 
Expressed in terms of horizontal illumina- 
tion, acceptable uniformity occun when the 
ratio of maximum to minimum illumination 


IIGHTING FACILITIES 

does not exceed three to one for lh«e sports 
in which play is skillful, or the visual ta« 

1$ seicre, or where there are likely to be 
spectators. 

tuminoire location. 

1. The effects of glare are diminished as 
the luminaires are temos-ed from the no^l 
line of sight of playen and spectators. The 
angle between the luminaire and the nomal 
line of sight is affected both by the luminam 
location in a horizontal plane as well as by 
the mounting height. 

2. The typical layouts show luminaire Ifr 
cations that reflect balanced judgment with 
regard to providing light from the proj^ 
direction and at the same time locating the 
luminaires out of the normal line of sight. 
^Vhcte physical obstructions require eban^ 
from these typical locations, care must be 
taken to evaluate carefully the possible lines 
of sight of both play ets and spectators. 

3. Recommended mounting heists ate 
also shown on the typical layouts. \Vhw tot 
physiol or economic reasons it is consioeBO 
nceosaty to utilize lower mounting heights, 
the problems of possible glare must be 
fully considered. For floodlighting apph®’ 
tions the following basis may be used 
tcrminc minimum mounting heights from 
the standpoint of glare: 

a. The angle between the horizontal 
playing surface and a line 
through the lowest mounted flood- 
hght and a point one-third the dis- 
tance across the playing area should 
not be less than 30 degrees, and 

b. in addition to meeting the require- 
ment above, the minimum mounting 
height should not be less than 20 feet 
for ground sports and 30 feet for 
aerial sports. 

Luminaire brightness. Glare is reduced by 
reducing the brightness of the luminaire. 

Ii^oor. 1. In applications where fixw 
^uipment is mounted on or near the ceil- 
ing this consideration involves two angular 
re^ons: 

a. The angle from the vertical within 
which the lamps are not directly 
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of the sunounding brightness is much more 
difficult in outdoor locations; hovt-ever, a 
great deal can be done in this regard. Ade- 
quate light in the stands and light-colored 
fences, together with provisions for providing 
some illumination on the ground immedi- 
ately around the plajing field, will aid con- 
siderably in improving the lighting condi- 
tions of the surrounding areas. 

Direction of light 

1. The eye sees by brightness contrast. 
The brightness contrasts between an object 
and its surroundings, as well as the bright- 
ness differences between the various surfaces 
of an object, provide the amount of contrast 
required to see. Since the visual taslcs of the 
spectaton and players involve seeing vertical 
surfaces as well as horizontal surfaces, it is 
essential to provide adequate illumination on 
both the horizontal surfaces and the vertical 
surfaces of a solid object. Since the objects 
of view in sports are not flat faced solids it is 
not essential to provide uniform illumirw- 
tion on all surfaces; in fact, semi-directiona] 
illumination produces shading which aids 
seeing by its modeling effect, htodel studies 
(see illustrations ) and stationary ball analv-ses 
arc useful in determining proper pole loca- 
tions, mounting heights, and method of aim- 
ing floodlights. 

2. For unidirectional sports, such as bowl- 
ing, racing, handball, and archery, it is desir- 
able and possible to provide much higher 
vertical footcandles from one direction as 
well as to locate the luminaires so that they 
3re almost completely removed or shielded 
from the normal field of view. 

3. The aiming of the floodlights, even 
with correct luminaire locations and mount- 
ing heights, determines to a large extent 
whether the uniformit)’, direction, and can- 
dlepovver towards the eye arc satisfactory. 

ClASSinCATION OF PLAY 
Flayer Requirements 

Pbycr requirements vary with the ebss of 
pby. Tournament cbssificalion applies to 
the caliber of pby as found in tournaments 
and exhibitions. Club or school cbssificalion 
applies to good, fast pby. Recreational ebssi- 


fication applies to play for fun and relaxation. 
High schoob can generally be ebssed under 
the club classification, and colleges as either 
club or tournament. 

Spectator Requirements 

Spectator requirements for satisfactory 
seeing vary with the type of sport, distance 
froirr and orientation to the playing field. 
A stadium in which the last row of spectators 
is several hundred feet away from the play- 
ing area must be lighted to a high level of 
inumination if they are to follow the pby. If 
the spectator section is limited to small 
bleachers along the sides of the field, the 
same iliuminahon level that will provide 
good playing conditions will adequately serve 
the spectators. 

EQUIPMENT CUSSIFICATION 

General. 1. The Optical characteristics of 
the luminaire effect to a large extent such 
important factors as direct and reflected 
glare, shadows, distnbution, and diffusion. 
Because there are wide variations in these 
optical characteristics the selection of the 
correct luminaire for a particubr application 
deserves careful consideration. 

2. Luminaires should be designed so as to 
describe the manner in which the light from 
the bmp b controlled by the lighting unit, 
the degree of concentration of zonal lumens, 
and mechanical details. Since in sports and 
recreational area lighting there are both out- 
door and indoor lighting problems the light- 
ing equipment should be selected to qualify 
for Ihc service designated. There are there- 
fore separate designations and classifications 
pertaining to outdoor and indoor lighting 
equipment. 

Outdoor Floodlight Luminolro Designation 

Floodlight classes. 

1. Heavy dufy (HD). This class is wcatli- 
ertight, having a substantblly constructed 
housing into which is placed a separate and 
removable reflector. The assembly is en- 
closed b)- a cover gbss. 

2. General purpose (CP). This ebss is 
weathertight, and constructed so tliat the 
housing forms the reflector surface. The as- 
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TAIlE 


Sport 


Average honzonta) 
footcandles 


Slating 

Roller Rink 5 

Ice Rink 5 

Lagoon. Pond or Flcxided Area 1 

Skeet Shoot 

Target (surface at 60") Wt 

Firing Point (General) 10 


Professional and College 
High School 
Recreational 
Softhall 

Professional and Championship 
Semi Pro 
Schools and cluhs 
Recreational 


13*1 UeiHived) 


Sport 

Squash 

Tournament 
Qub or school 
Recreational 


Average hon’rontal 
foofcandlei 
in service* 


50 

20 

10 


Smtinmuig Pools 
Cenesal (Osethead) 

Undiw'ater (Outdoon 5 watts 
persq ft. of surface) 
Underwater (Indoors 5 watts per 
sq. ft. of surface) 

Tennis 

Tournament 

Oub 

Recreational 


10 


50 

20 

10 


Table 

50 

50 

20 


Target (at 150’) 

Fumg Point (Oetiecal) 


* On the pla>mg surface, for aenal sports oo a 
pbne 56 inches above the ground 
t Vertical 


Volley Ball 

Tournament and Colleges 
Schools and dobs 
Recreational 


visible (called the shielded zone), 
and 

b. the angle within which the lamps 
are visible (called the unshielded 
zone). 

2, Excessive brightness within the shielded 
zone may cause glare, particularly in large 
spaces. Brightness in the unshielded zone 
may cause direct glare, ot glare by reflection, 
in the specular surfaces of bowling lanes, the 
surface of water in swimming pools, or pol- 
ished floors and walls. In addition the bright- 
ness of the luminaire in the unshielded zone 
may cause discomfort or even disability ^ate 
if playen or spectators look upward. This 
possibility is minimized by locating the lumi- 
naires so that they are removed from the 
normal lines of sight as far as possible, and/or 
by using low brightness sources. 


Outdoor. The brightness of floodlights, 
particularly nanow beam types, is lower as 
they are viewed at increasing angles to the 
axis of the beam. For this reason, particular 
emphasis is placed on location and aiming 
so that, within practical limits, floodlights 
are not directed along the normal lines of 
sight of spectators or playen. 

Surrounding Brightness 

1. Increasing the brightness of the sur- 
rounding area reduces contrast and improv'es 
visibility. 

2. One of the most effective ways to re- 
duce the effects of glare is to keep the brigbt- 
n«s of the surrounding area to a reasonable 
level. This can be done very effectively fot 
indoor sports by finishing the walls and 
ceilings of the rooms in light colon. Control 
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stallation, the illumination obtained is sub- 
ject to unpredictable \'ariations in installa- 
tion, aiming, luminaires, lamps, voltage at 
the lamps, and atmospheric transmission. 

TYPICAL LAYOUTS FOR INDOOR SPORTS 

Sports played indoors may generally be 
dinded into two classes: 

1. Sports played within one general area, 
i.e., g)Tnnasiums, where the lighting is pro- 
vided by one lighting system. 

2. Sports played in specific areas designed 
expressly for that sport with a lighting system 
designed specifically for that one sport, such 
as in bowling or shooting. 

Gymndsiums 

The school gymnasium is a multi-sport 
center that serves the student body during 
the daytime and in many cases the commu- 
nity at night. It is used for dances where the 
prefened lighting key is low and colorful, 
for assemblies where the lighting is primarily 
for atmosphere, for general exercise and rec- 
reation where the lighting assures safe and 
adequate performance, and for games and 
exhibitions where substantially higher levels 
are required both for players and spectators. 
The higher levels needed for exhibition 
events may be attained by means of a sup- 
plementary system. 

The illumination levels recommended for a 
gymnasium depend on the purposes for which 
the gymnasium is used (sec Table IJ-1)- 
Uniformity of illumination well within the 
maximum-minimum brightness ratio of 5 to 
1 is particularly important for multi-sport 
gymnasium use and is readily attainable by 
proper design Of the lighting system. Glare 
may be minimized by a choice of luminaires 
of low brightness at the higher angles and by 
the use of a ceiling of light color. Luminaires 
should be suitably protected from mechani- 
cal injury. 

In most cases these lighting lequiiemcnls 
are met with general illumination from a 
direct lighting system. However, in some 
cases consideration is given to semi-direct or 
even indirect lighting systems. \Vhere the 
gj-mnasium is to be used for interschool 
games, the basketball court or similar area 


should be provided with supplementary light- 
ing by concentrating industrial types of light- 
ing units. 

Specialixed Areas 

This chapter contains typical layouts to 
illustrate good lighting practice for certain 
specialized sports usually played indoors. Il- 
lumination lewis obtained with these typi- 
cal layouts may be expected to meet substan- 
tially the I.E.S. recommended values. In 
any installation, the illumination obtained is 
subject to unpredictable variations in instal- 
lation, reflectors and lamps within manu- 
facturing tolerances, and in voltage at the 
lamps. 

DESIGN FACTORS 

The correct choice among the various de- 
sign foctors depends upon a balancing of 
economic costs against such factors as ap- 
pearance, relative safety, and reliability. 

The ovei-all cost for lighting should 
include: 

t. An amottization of the first cost 

2. The cost of electrical energy consumed 

5. Cost of lamp replacement 

4. An estimate for maintenance expense 
exclusive of lamp repbeement. 

Comparison of lighting systems on this 
basis, perhaps with different luminaires or 
different wiring methods, may be made by 
means of a cost analysis. A true comparison 
should involve systems providing comparable 
quality and quantity of illumination. 

lamp Veltase 

Many sports lighting installations are uti- 
lized for a comparatively small number of 
hours per year. In such cases good economy 
dictates the operation of the filament lamps 
at voltages above those for which they were 
designed. In general, the operation of genera] 
lighting service lamps at 10 per cent over the 
rated voltage should prove economical when 
filament lamps are in use 200 houn or less 
per year, and 5 per cent over voltage opera- 
tion when the annual use is from 200 to 500 
hours. \Vhere annual operation exceeds 500 
hours, lamp operation at the rated voltage is 
recommended. Operation at 10 per cent 
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sembly is enclosed by a cover glass. Reflec- 
torized lamps designed for outdoor use fall 
into this classiGcation. 

3. Open (0). This class is weatherproof,* 
and constructed so that the housing forms 
the reflecting surface. There is no cover glass. 

4. Open with reflector insert (01). This 
class is weatherproof,’ and constructed so 
that the housing forms only part of the 
fleeting surface. An auxiliary reflector is used 
to modify the distribution of light. There is 
no cover glass 

Beom data. The choice of the light distri- 
bution of a luminaire may be selected and 
designated by type as indiated in the fol- 
lowing table. 


TAIll n-3 

LIgkt Oltfrlfcillai ot Vdrlaat Typci at Lanladl/a 

Luminaire 

Type Beam Spread in 0«gr<«t 

1 10* to leas than IS* 

2 18* to less than 29* 

3 29* to lesj than 46* 

4 46* to less than 70* 

5 70* to less than 100* 

6 100‘indovet 

Mithod of daslgnotlon. Floodlights cov- 
eted by these standards may ht designated 
as Heavy Duty Type 1, 2, 3, etc. General 
Purpose Type 1, 2, % etc. and Open Type 4 
5, 6, etc. 

Performonee charocterislics. The sug- 
gested typical layouts for outdoor sports as- 
sume the use of floodlights having efficiencies 
that equal or exceed the NEMA Standards. 

Photometric data. For the purpose of clas- 
sifying floodlights the method of determin- 
ing and recording the beam spread and beam 
efficiency should be in accordance with the 
adopted report of the I.E.S. Committee on 
Testing Procedure of Illumination Char- 
acteristics.* 


s For deEnitions of weathertight and nealbcr- 
ptool as used here, refer to: American Institute of 
Electneal Engineers, American Standard Detofnnis 
of Electrical Terms {New York: 1942>. 

» Illuminating Engineering, Vol XTOCI, No. 6 
(June 6, 1941). 
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interior lighting luminaire Designation 

1 . Interior lighting luminaires may be 
classed into five different types, based on the 
manner in which light is distributed 
the luminaire. These classifications apply to 
luimnaires with either filament or fluor«eent 
sources. These types are convenient m d^ 
scribing the manner in which the light is 
distributed from the luminaires, and do wt 
in themselves imply quality of lighting. 6 
figures given below indicate the percerrag« 
of li^t emitted by the luminaire upward and 
downward: 


(C I E. C^ssificabon) 

Direct 

Scnu-direct 

Cencral DtJIuse 

SciDi-indirect 

Indiiert 


Approx. Distribution 
of Laebt 

Emitted by Luminaire 
ITpward Downward 


10090% 

90-61) 


40-10 

10-0 


2. Direct luminaires may be further classi- 
fied to denote concentration of zonal lumens 
such as concentrating, medium spread, and 
widespread. 


Method of desigriatlon. 1. Interior 
type lighting luminaires coveted by these 
standards may be designated in accordanre 
with the recommendations of the I.E.S. 
Committee on Illumination Performance 
Recommendations.* 

2. For the purpose of calculation in the 
design of the typical layouts the photometnc 
performance of the luminaires is assumed 
to be approximately the value shown m 
Table 9-2 of the I.E.S. Lighting Handbook. 


TYPICAL OUTDOOR LAYOUTS 

Illumination levels obtained with the typi- 
cal layouts presented in this chapter may be 
expected to meet substantially the I.E.S. 
recommended footcandle values. In any in- 


* Unpublished report of the Committee on "Rec- 
ummended Practice for the Illuminarion Perform- 
ance of Direct and Semi Direct Luminaire.” 

• lUuminaline Engineenng Society, Ligbfing 
Handbook, 2n(fed. (New York: 1951). 
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stalktion, the inumination obtained is sub- 
ject to unpredictable N-ariations in installa- 
tion, aiming, luminaires, lamps, voltage at 
the lamps, and atmospheric transmission. 

TYPICAL LAYOUTS FOR INDOOR SPORTS 

Sports plaj-ed indoors may generally be 
dinded into two classes: 

1. Sports played within one general area, 
i.e., g>Tnnasiums, where the lighting is pro- 
vided by one lighting system. 

2. Sports pla)-ed in specific areas designed 
expressly for that sport with a lighting system 
designed specifically for that one sport, such 
as in bowling or shooting. 

Gymnasiums 

The school gymnasium is a multi-sport 
center that sers-es the student body during 
the daytime and in many cases the commu- 
nity at night. It is used for dances where the 
orrfened lighting key is low and colorful, 
mr assemblies where the lighting is primarily 
for atmosphere, for general exercise and rec- 
reation wneie the lighting assures safe and 
adequate performance, and for games and 
exhibitions where substantially higher levels 
are required both for players and spectators. 
The higher lei-els needed for exhibition 
events may be attained by means of a sup- 
plementary system. 

The illumination lei els recommended for a 
gymnasium depend on the purposes for which 
the gymnasium is used (sec Table !3-l)- 
Uniformity of illumination well within the 
maximum-minimum brightness ratio of ? to 
1 is particularly important for multi-sport 
gymnasium use and is readily attainable by 
proper design of the lighting system. Glare 
may be minimized by a choice of luminaires 
of Tow brightness at the higher angles and by 
the use of a ceiling of light color. Luminaires 
should be suitably protected from mechani- 
cal injury. 

In most cases these lighting requirements 
are met with general illumination from a 
direct lighting system. However, in some 
cases consideration is given to semi-direct or 
even indirect lighting systems. Where the 
gymnasium is to be used for interschool 
games, the basketball court or similar area 


should be provided with supplementary light- 
ing by concentrating industrial types of light- 
ing units. 

Specialized Areas 

This chapter contains typical layouts to 
illustrate good lighting practice for certain 
specialized sports usually played indoors. Il- 
lumination levels obtained with these typi- 
cal byouts may be expected to meet substan- 
tially the I.E.S. recommended values. In 
any installation, the illumination obtained is 
subject to unpredictable variations in instal- 
lation, reflectors and lamps within manu- 
bcturing tolerances, and in voltage at the 
lamps. 

DESIGN FACTORS 

Tbe correct choice among th’e various de- 
sign factors depends upon a balancing of 
economic costs against such factors as ap- 
pearance, relative safety, and reliability. 

The over-all cost for lighting should 
include: 

J. An amortization of tbefirst cost 

2. The cost of electrical energy consumed 

5. Cost of lamp replacement 

4. An estimate for maintenance expense 
exclusive of lamp replacement. 

Comparison of lighting systems on this 
basis, perhaps with different luminaires or 
different wiring methods, may be made by 
means of a cost analysis. A true comparison 
should involve systems providing comparable 
quality and quantity of illumination. 

lamp Voltape 

Many sports lighting installations are uti- 
lized for a comparatively small number of 
houra per year. In such cases good economy 
(fi'cfates the opeiati'on of the hbment lamps 
at voltages above those for which they were 
designed. In general, the operation of general 
lighting service lamps at 10 per cent over the 
rated voltage should prove economical when 
filament lamps are in use 200 houn or less 
per year, and 5 per cent over voltage opera- 
tion when the annual use is from 200 to 500 
hours. Where annual operation exceeds 500 
hours, lamp operation at the rated voltage is 
recommended. Operation at 10 per cent 
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lES Current 
Recommended 
Practice — 
Foofcandle* 
Afain tamed 


FJoodhghtj 

No. per 

Type Class Pole 


Target (vertical 

satfamat 10 


2 GP ■} 


10? feet) 


FttWkj Foraft 

(general) 10 


L&ups. ISOwatt clear general lighting service op- 
eialtd at 10 per cent over rated voltage. 
MointTiNc Hercirr: 20 feet above ground. 

Poles: 2. 


Coertsy et JUumfnMnt Engtnerrinl 

Flfire 1 i:9. Uyeet Ut trop il«»tf#y. 
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over TOUage increases light output 55 per 
cent, power consumed, 16 per cehl, and re- 
duces lamp life to approximately one quarter 
of rated life. Operation at 5 per cent over 
voltage increases light output 18 per cent, 
energy consumption 8 per cent, and reduces 
lamp life to approximately one half of rated 
life. 

The typical layouts in this recommended 
practice take advantage of over voltage opera- 
tion where justified to reduce the amount of 
equipment required. Although over voltage 
lamps are referred to in many layouts there 
is no expressed or implied restriction on the 
use of any other suitable bmp of equivalent 
output and life at rated volts. 

Choice of Equipment 

Floodlights, because of their larger size, 
more elaborate mounting requirements, and 
in some cases cover glasses, are more expen- 
sive than normal indoor type luminaires. 
The use of floodlights is economically |usti- 
fied on any outdoor area where the light 
must he projected a considerable distance. 

IHoc^lights ate available with beam spreads 
of various degrees and can be used economi- 
cally to concentrate light on and neat 
the pbying area even when they must be 
mountrf several hundred feet from the phy- 
ing area. On the other hand, some of the 
playground sports such as horseshoe pitching 
and shuffleboaid, may in some cases Iw 
lighted by indoor type luminaires suitably 
adapted for outdoor use. 


UGHTING FACILITIES 

floodlights are located relatively close to the 
pbying area wide beam spreads can be used 
with economy. 


Open and Enclosed Floodlights 
The choice between open and enclosed 
floodlights depends chiefly on differences m 
cost and in rate of depreebtion. Open flood- 
lights cost less, but depredate more rapidly 
due to collection of dirt, soot, and insects on 
teflcchng surfaces and light sources. It is 
generally accepted practice to allow a 
tenance factor of 75 pet cent for enclosed 
floodli^ts and 65 per cent for o^n flood- 
lights when calculating the maintained foo - 
candle level. The typical byouts arf “^ed 
upon these maintenance factors. Althoug 
these factors are empirical, they are rased on 
considerable experience. The cleanliness o 
the surrounding, the frequency of clwning 
of the units, and the replacement of bmps 
will affect the maintenance factor to a con- 
siderable extent. 


Iteflectorized lamps 
Rcflectorized lamps may be used. 
pnndple application is in small scale sports 
lighting instalbtions. Rcflectorized lamps 
for outdoor use are made of heat resisting 
glass that will not crack when subjected to 
rain while in operation. The relative 
omy of using these lamps and assodalra 
equipment when compared with other light- 
ing sj-stems may he calculated for any in- 
stalbtion. 


Choice of Beam Spreads 

Most open floodlights provide inherently 
wide beam spread. Enclosed floodlights are 
available in a range of beam spreads from 
wide to narrow. The choice of beam spread 
depends brgely on the distance from the 
floodlights to the area to be lighted— the 
greater the dbtance, the narrower the beam 
spread for high utilization effidcncy. Al- 
though the cost of specularly-reflecting equip- 
ment is higher than that of wide beam types 
the over-all installation cost with specubi 
reflectors is less when the floodlights ate 
located at a cousidciable distance because 
fewer units are needed. Conversely, when 


Outdoor floodlighting instalbtions are 
sometunes made with overhead wiring, and 
in other cases with either direct burial under- 
ground cable or wire in a duct system that 
runs to the base of each pole or tower and 
extends up the tower in rigid conduit. The 
type of wiring to use depends on local prac- 
tices and on economic factors including the 
value placed upon such items as appearance, 
safe^, and reliability. In addition to the 
dioice in method of wiring an economic 
study should be made of the method of 
distnbution. Some installations justify a s^ 
ante transformer on each pole or tower with 
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primary wiring to each location. In other 
cases it is more economical to reduce the 
number of transformers and run secondary 
wiring to some of the floodlight locations. 
The question of whether or not to fuse each 
floodlight individually is determined par- 
tially by local practice and partly by eco- 
nomic considerations. 

In the final analysis architects and planners 
would do well to consult local illuminating 
engineers and electrical distributors in order 
to obtain information on the latest standards 


and equipment des-elopment since every 
year brings out new changes in lighting and 
design and practice. 

It should be kept in mind that all electri- 
cal installations must meet the standards of 
the National Electric Code of the National 
Board of Fire Underwriters* as well as any 
local or state building codes and fire regu- 
lations that apply to their locality. 


• N'JtMiu! Board of Fire Underwriters, 85 John 
Street, New York, New Yotk. 




SELECTING THE PROPER 
PLAY SURFACE 


M. Alexander Gabrielsen 


OWE OF THE MOST VimCWT DECISIOm PLAN* 

ners of outdoor play areas have to male is 
the selection of the type of surface to be 
used for various play and sports areas. When 
play fields were first developed, earth surfaces 
were the only ones used. Subsequently, sand, 
clay, and turf were added to earth in various 
combinations to provide a more suitable 
surface for certain types of activities. The 
problem of proper maintenance of earth 
surfaces, and the desire for greater efficiency 
of play were the major factors that have 
lead to the introduction of hard suibces, 
primarily of the bituminous and concrete 
varieties. 

Ever since the initiation of hard surbccs 
controversy has existed over the advisability 
of its use for certain play areas. A few blali- 
ties and some serious injuries have been 
attributed to hard surfaces used under play 
apparatus. Consequently some municipahtses 

iirfac* fviab 

c«irt> 


and school districts have actually ruled out 
the use of hard-surfaced material under chil- 
dren’s play apparatus. However, the cNridroce 
to date is inconclusive, as well as insufficient, 
to accurately judge the reliability of the 
claims against hard surfaces. Actually there rs 
considerable evidence to support the use of 
hard surface material for courts and general 
play areas. Their smooth, even surface mini- 
mizes one of the major causes of playground 
accidents— falls. 

During the last decade new surface mate- 
rials have been introduced in an attempt to 
reduce the likelihood of serious injuries re- 
sulting from falls from play apparatus. None 
of them have proved to be completely satis- 
factory; however, they do hold some promise 
for the future. 

At present there is no universal surface 
on the market that meets the needs for all 
types of play surfaces. However, satisfactory 
surface materials have been developed for 
most sports and recreation areas. The only 
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exception at this time appears to be the sur- 
face material used under play apparatus. 

When faced with the pioWem of selecting 
a surface material for any play area, there are 
certain factors that one must study carefully 
before a decision can be made. These ate*. 

I.<vcl of performance (general play, tooma- 
raent play, professional play) 

Seasonal use (summer only, year-aroand use) 
Multiple use or single purpose (surface to be 
used for more than one activity ) 

Durability (for quantity of use) 

Resilience (the spring or bounce) 

Traction (footage) 

Appearance (esthetic value, or harmony uith 
sunoundings) 

Cost (money asailable for initial constnic- 
tion and maintenance) 

Maintenance (availability of funds and per- 
sonnel for maintenance) 
bocal climatic conditions (amount of pre- 
cipitation and nnge of temperature) 

Schools are seldom able to provide ade- 
quate maintenance staffs for the proper up- 
keep of turf areas, and other pervious type sur- 
faces. Consequently, schools have installed 
all weather surfaces for most of their out- 
door play areas. It is the belief of some au- 
thorities that they might have gone too far. 
It seems desirable to include some turf area 
as well as hard surfaced all weather area. 
Recent studies have indicated that the 
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accident rate is lower on playgrounds with 
"blacktop” surfaces than on playgrounds 
tiring other types of surface materials. 

Considerable experimentah'on and research 
have been carried on in recent years in an ef- 
fort to provide a more suitable surface for 
playgrounds, particularly that area accommo- 
dating the climbing apparatus. Recent mate- 
rials that have received a great deal of atten- 
tion are mats, cork, rubber, plastics, foam 
rubber, and other types of air cell material. 
These materials have been used in a variety 
of ways. Some hare been introduced into 
asphalt along with a fine sand aggregate, thus, 
providing a more resilient surface. In other 
situations covers of vinyl, rubber, plastic^ 
canvas, and coatings of asphaltic binder hare 
been used. Sand and tanbark have been used 
extensively by some communities under 
children’s play apparatus. There is no ques- 
tion that some of these surfaces hare possi- 
bilities; however, it is too early to go aU out 
for any one surface. More qualitative and 
quantitative evaluab'on is necessary. One fact 
is eme^'ng from all this controversy, and 
that is that there is no surface material that 
can substitute for good supervision and safety 
procedures. 

The general types of media in use and 
their recommended application to various 
rcaeation and sports activities are shown in 
Table 14-1. 


Afedium 

Aggregates 


Asphalt— Tat 
(Bituminous) 


Concrete 


Earth 


Turf 

Miscellaneous 


TASLE 14-1 

Varlevs Serfse* Media oadTiafr Gaaerol ApfiHeotloa 


Cinders, slag, gravel, shelly crashed stone 

Asphaltic concrete 1^1 or cold) 

Sheet asphalt, cork a^balt, robber as- 
phalt, natural asphalt, and nrioiu patented 
asphalt mixtures 

Cement «ith aggregate infiodoced for 
binding monoLthic-lenazztv *o extremely 
hard surface m'th lastine qualities 
Clay, sand, loam, and murtuies of the 
above 

Grasses: Fescues, bent bines and southern 

iSidstone, brick, flagstone, taohail; »ood, 
sandust, cotton meal, robber 


Running tracks, nalkuays, roads, parking 

Tennis, basketball, school nrds, multiple- 
use areas, shuQeboard, walks, roads, bad- 
minton, volleyball, roller skating, artificial 
ice skating paddle tennis 
&me appncalion as asphalt 


Fby yards, baseball and softball infields, 
tennis courts, ondei pby apparatus, horse- 
shoe courts, badminton, voli^ball 
Golf-park areas, tennis,* lawn bowling, 
baseball, football, and other playfields 
Special uses, in some instanc^ of a dec- 
orative nature 
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In the final analysis surface matenal must 
be carefully selected. The decision should 
not be left entirely to the architect. The 
users of the facility and the general educa- 
tional requirements should exert the greatest 
influences on the selection of any sutbee 
material. 

The succeeding chapters go into consider- 


able detail on the three major tyi«s ot sur- 
faces, turf, asphalt and concrete. Here speci- 
fications may be found to meet almost my 
type of surface requirement. What is best 
for a local community will depend oii the 
uses to which the surface is to be put and the 
funds available. 
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ASPHALT SURFACES FOR RECREATION 
AND SPORTS AREAS 


MStLIENT, SMOOra ASPHALT PAVEXfENTS 
make excellent play surfaces— a fact long 
recognized by school and recreation authori- 
ties throughout the United States and Can- 
a^. A survey of current literature dealing 
with the construction of play area p3\’emen(s 
shows that those made of asphalt are highly 
favored over all other types. 

Asphalt engineers and contractors are en- 
deavoring to keep pace with the inaeasing 
need for paved recreation facilities in areas <rf 
growing population and to develop new uses 
for this versatile product in a vanety of rec- 
reational structures. In addition, researdi and 
field engineers of The Asphalt Institute and 
of the asphalt departments of major asphalt- 
producing companies are constantly investi- 
gating new and better uses for their product. 
Recent experiments have been made with 
asphalt-paved dance floon, roller and ice 
slating rinks, sidewalks, multiple-use areas 
and other surfaces. 


IKvifreHct; iStplatMc eaaertf* 
•'••o, fietao Part. CotH«rtU 

by Spracc Air Photot. Lot Aof rkf 


The Asphalt Institute 


ADVANTAGE FEATURES 

School and reaeab’on authorities agree 
that many accidents on play areas result 
from stumbling. Asphalt surfacing helps re- 
duce injuries caused by stumbling by provid- 
ing a smooth, yet non-skid surface. An as- 
phalt surface is jointless; that is to say, it is 
placed as one continuous pavement, not in 
slabs. In addition, asphalt pavements do not 
near slick. 

The economical cost of asphalt paving is, 
of course, of interest to every school and rec- 
reation leader regardless of the size of his 
budget. When bids for paving of comparable 
design are called for, asphalt paving contrac- 
tors invariably submit the lower bids. Asphalt 
is probably the only construction material 
that has not increased materially in cost 
since World War II. 

In addition to the economical first cost of 
asphalt construction, this remarkable petro- 
leum product offers these advantages: 

TTie dark surface of asphalt pavement is free 
from the gbre of reflected light. 
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The natural lesiliency of asplialt pavement 
lessens foot and leg fatigue. 

Asphalt pavements reduce the noise of wear- 
ing objects such as roller shales. 

Asphalt pavements, when properly con- 
structed, resist alternate freezing and 
thawing so common through the Tem- 
perate Zone. 

Asphalt pavements can be constructed in a 
short penod of time. There is no long 
“curing period” or objectionable use of 
large quantities of water. 

Asphalt pavements are waterproof; no pro- 
longed “drying penod” is necessary follow- 
ing rain or cleaning, 

Asphalt pavements need little or no main- 
tenance. Repair is simple and inexpensive. 
Asphalt pavements provide excellent back- 
ground contrast for white markings neces- 
sary in many school playground and recre- 
ational areas. 

Asphalt pavements arc easy to clean with 
water and heavy-bristle brush brooms. 
Asphalt pavement surfaces will not promote 
the growth of moss or any other v^ela- 
tion. 


DESIGN SPECIFICATIONS 

Following are three Ubles for suggested 
thickness designs according to load, soil con- 
dition, and climatic conditions: 

Loading classificaltons 

I. Came courts such as badminton, bas- 

ketball, tennis, volleyball, multi-use arws, 
dance floors, light foot traffic, and roller 
skating rinks . 

II. Playgrounds, sidewalks, heavy foot trat- 
fic and occasional light vehicles 

III. Parking areas and driveways for pas- 
senger cars 

Soil classiflcotiont 

A. Gravel, sand soils (which drain well) 

B. Non-plastic clays and silts (average son 
mixture) 

C. Plastic clays (unstable when wet) 


TAttE 1$.1 


f«r Type 1 Ifla^Iny f cMrt>, flovn. Ilfkt iMt traffle. 



•■dr«ll»rstaM»y 

rielij 



Frost Free and 

Frost Over Four Inches 



Light ftaiiifaD 

Heavy Rainfall 


Soil CondirioD 

Thickness m locbes 

Thickness in Inches 



Aspbalbc 

Asphaltic 



Concrete Base 

Concrete Base 

Suhbase 

A — Ciavel, sand soils 

1-2 0-T* 

lV^-2 M 

0-3 

B— Non-plastic clays and silts 

m-2 2-} 

2 M 

0-3 

C— Plastic clays 

m-2 J-S 

im 4-6 

4-6 


• Cohesionlesi jubgtade matenal thouM be covered with a t*o inch minimum base course of coarse sand 


CONSTRUCTION SPECIFICATIONS 
A. Earthwork 

Grades for earthwork are established so 
that the pavement will be free draining but 
slopes should not be greater than absolutely 
necessary. Pavements intended for use as 
dance floors and for toller and ice skating 

must he absolutely level. 

The first construction requirement is the 


compaction of the area to be paved. A power 
roller weighing not less than 5 tons and pro- 
viding a minimum compression of 175 
pounds per inch width of the driving roll, 
firms up the surface. Hand tamps ate used 
in areas inaccessible to power rollers. All un- 
siutable material is removed and replaced 
vwth acceptable fill. Surplus excavation is re- 
moved and, when not needed in the con- 
strurtion, is disposed of. 
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TAILE 1S*2 


Sp*e>f!eaHoit for Typa II Loedlty $l^»tralks, ttavy foot freffle. 



aed eeeatleeel ltg%l vakhlatl 




Frost Free and 
light to Afoderate Rainfall 

Aunual Frost Depth 
Exceeding 4 Inches and Moderate 
to Heavy Rainfall 

Soil Conditioa 

Thickness in 

Inches 


Thickness in Inches 



Asphaltic 

Concrete 

Base 

Asphaltic 

Concrete 

Base Subhase 

A — Gravel, sand soils 

1-2 

0-3* 

m-3 

3-5 

0-3 

B— Non-plaslic clays and silts 

m-2 

3-4 

2-J 

4-5 

3-f 

C — Plastic cbys 

2-2 

4-S** 

2W-3 

4-6 

5-7** 


* Cohesionless subgnde materials should be coveted with a two-inch base course. 


TAtLE 1S>3 

5pee/ffeafieBi lor Type III LoadUf IfarHof oress and drlrowoft lot pattoager eon f 
Frost Free Rtsiom Frost Over Fow Inches 

and Light and Heavy RainItU 

Soil Condition Thickness in Inches Thickaess ia Jaehn 


A— Gravel, sand soils 

Asphaltic 

Conaete 

1-3 

Base 

3 

Asphaltic 

Concrete 

2-3 

Base 

3-5 

Bobbase 

0-3 

B— Non-pbstic cbyi and silts 

1W-2W 

3-4 

2-3 

4-5 

3-4 

C— Plastic clays 

2-3 

45** 

3 

4-6 

6-8»» 

*Cohesionles8 subgtade materiab should be cowed «ith a 

two-inch minimum base course. 



** When Coarse aggregate base or subbase courses ate pbced on plastic chy foundation soil a ]Vi-2 
inch Layer of clean sand, stone or slag screening should be placed Srst to prevent infiltration of the clay 
into the coarse a^cgate course. 


The side forms should be firmly staled. 
Granular material should be placed to sup- 
port the edges of the completed pavement, 
in the form of a shoulder at least I and 
feet wide. All shoulder material is finished 
flush with the finished pavement, sloped 
away from the pavement and compacted 
with regular roller equipment. Vertical pave- 
nienl faces should never be left unsupported. 

B- Oroinege 

Sub-surface drains should be ordinary farm 
^rain tile laid with open joints or perforated 
wriugated metal pipe. Storm sewers should 
be sewer pipe or asphalt coated corrugated 
metal pipe. Drain slope should be not less 


than 6 inches per 100 feet, and should 
connect to outlet drains or open ditches. 
Suifoce drainage is directed away ^m ad- 
joining buildings or property. Where the geo- 
logical formation is a sloping plain, a cut-o9 
drain at least 3 feet in depth should be con- 
structed across the high side. 

Porous aggregate consisting of clean coarse 
sand, or crushed stone, slag or grave] graded 
from Vfi inch to inch and free from dust 
should be used as backfill over and around 
drains. 

C Weed Control 

Any pavement structure (asphalt mixture 
and tese) 6 inches or less in thickness and 
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located in waim regions should be pro- 
tected against damaging weed growth by 
sterilization of subgrade soil. Several good 
soil sterilants are available. The best of these 
are the borox compounds which are non- 
poisonous and least likely to kill nearby trees 
and plants. However, soil sterilants should 
never be used close to valuable plantings. 


asphalt surfaces 
with not more than 8 per cent passing the 
200 mesh sieve. , 

Affiregates for the base course are de- 
posited on the subgrade in such a mannCT as 
to be completely uniform throughout. Con- 
centrations of coane or fine materials are not 
permitted. If segregation occurs in handling, 
it shall be reblended by blading or other satis- 
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D. Subbase Course 

When specified, this course of granular 
material consists of good quality crushed 
stone, slag, gravel, granulated slag or clean 
sand, or it may consist of bank-run sand pro- 
vided it is free from clay, organic inaller, or 
other foreign materials. 

Subbase material consisting of ccorsc gran- 
ular particles is well compacted by means of 
a power-toller weighing not less than 5 tons. 
When the subbase is constructed of sand it 
is compacted by watering. 


E. Bose Course 

Materials to be used in the construction of 
this course are crushed stone, slag, or gravd. 
spread evenly and compacted with a power 
roller weighing not less than 5 tons. The 
maximum size base coune aggre^tc should 
not be larger than 1 % inches and should he 
teasouably well graded from coarse to fine 


factory mixing methods. The course should 
be spnnkled during the final rolling. 

F. Prime Coot 

For the prime coat, 0.25 to 0.35 gallon per 
square yard of cut-teck asphalt MC-0 or 
MC-l grade is applied to the base coune. 

For dense surfaces MC-0 is used; for open 
surfaces MC-l is used. When resurfacing as- 
phalt or cement concrete pavements, a tack 
coat of 0.15 gallon per square yard of SS-1 
or SS-lh emulsified asphalt is used and ap- 
plied evenly. All debris is first removed from 
the old base or pavement. Surfaces of adja- 
cent structures arc protected against marring 
during application of the prime or lack coat 
by covering them with paper. 

TTie SSI or SS-lh emulsified asphalt used 
as a tack coat should be diluted with about 
50 per cent water gallon of water added 
to each gallon of emulsion). 


ZX4 TIMBER 9*9 Tiuprs 



Figwre 15:2. Coftlrwcilon far ptafgrot»4t. tUawatkt, haary teof traffic, onrf eecaiieaaf 
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FIgere 15:3. Ceattraetiea ter perbiag ereet ead driveweyt* Tbictea edge tram 2 te 4 laelet 

•’hea bate It aef regelred. Ute 2 x 4 tide term* Ur antpparfed edge at pevemcet. Side 

fermt theeld be of redwood, cedar or treated timber, fxfead base 12 iaeket from edge of 
pareaeet wbea aet tepperfed by earb er etber etrecfare. Sideweibi may be ceattreeted 
3 iaebes fbfcb witbeat tbiebeeed edge ead witbeef pcraieaeat tide forme for atedian-figbt 
foot traffic. 
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The prime or tack coat should be allowed 
to cure at least 24 hours before further con- 
struction. 

G. Surface Course 

Asphaltic concrete used for the surface 
course consists of a mixture of coarse and 
fine aggregate, mineral filler, and asphalt ce- 
ment. The hot mix should conform with 
local Highway Department specifications, in- 
sofar as they apply, and the composition 
tables below can be used as a guide. 

The asphalt cement should have a pene- 
tration at 77 degrees Fahrenheit of 85-100 
for cool and moderately cool regions or 60-70 
penetration asphalt for regions with long hot 
and/or dry seasons. The composition by 
weight of the finished mixes should be within 
the following range limits: 


TAIte 1M 


SampU CompailHsn Ur Orlv«w«)rt 

•id Nrlitiij 4r»4i 


Mix rv-a 

Total Passing Sieve Pet Cent 
Hm. — 

H in. SO-100 

#4 55-75 

#8 55-50 

#50 18-29 

#100 8-16 

#200 4-10 

Noniial Asphalt 

Cement 4-7 


^flX ffl-b 
Per Cent 

too 

60-85 

55-55 

20-55 

1022 

412 

28 

4 5-6 


The temperatures of the hot-mhe asphaltic 
concrete should be adjusted to within rea- 
sonable and workable limits below 325 de- 
grees Fahrenheit. 

H. Placing Asphaltic Concrete 

Asphaltic concrete mixtures should not be 
hid when the base course is wet or when 
^.gather conditions prevent proper spreading, 
finishing, or compacting. The base course 
should be cleaned and a prime and tack coat 
as described be applied prior to the placing 

of surface mixtures. 


asphait surfaces 

TAILE 15>S 

CenpasttloB ef Mix.** Ur riaigrttuiU. Sene 
Ceirt*, SW«w«Iki. De.ee Fleer*, eid 
Keller Sloflag Risk* 

Mix V-a 

Total Passing Sieve Per Cent 
Y4 in. 100 

5km. 85-100 

#4 65-80 

#8 50-65 

#50 25-40 

#100 10-20 

#200 5-10 

Normal Asphalt 

Cement 5-754 

Adjacent, abutting vertical constructions 
are painted with hot asphalt cement or as- 
phalt emulsion to a slightly greater depth 
than the thickness of the surface course. 

When the pavement design indicates more 
than 2% inches of asphaltic concrete sur- 
facing, the concrete is spread and finished iti 
two courses, except as provided hereafter. 

If spreading and finishing are done by 
hand rather than by mechanical means, then 
the hot mixture shall be placed by rrrethods 
that will require a minimum of handling and 
3 minimum of time. 

Shoveling from trucks or dump boards or 
the use of other slow methods that permit 
chining of the mix should not be permitte^ 
To construct well-bonded and sealed 
joints, it may be necessary to paint the joints 
with hot asphalt cement or to heat them be- 
fore placing adjacent asphaltic concrete. 

It IS important to secure a true and uni- 
form alignment and grade along the out- 
side edges. To this end, wood or steel forms 
maybe found useful. 

The wearing course should be finished a 
quarter of an inch above the top of flush 
structures to maintain proper compaction. 


• See Asphalt Institute Specification Senes No 1 
for complete specifications for materials used in 
asphaltic concrete and for other mix compositions 
Ilut might be used. 


Mix VI a 
Per Cent 
100 
85-100 

65-80 

55-60 

15-50 

6-12 

6 854 



ASPHALT SURFACES 


227 



figtrt 15:4. Uftretpttr tfro/n wktrt ioeaHo0 )i on a iloplny pleln. 


L Compaction 

Rolling should begin as soon after the mix 
•s placed as possible. The rollers are mois- 
tened with water to prevent adhesion. Com- 
paction is accomplished with tandem rollen 
Weighing from 5 to 7 tons. Compaction in 
areas inaccessible to the power roller is per- 
formed with the use of hot smoothing irons, 
hand or vibrating compactors. 

J- Protection of the Wearing Course 

No vehicular traffic should be permitted 
On any portion of a completed hot-mixed as- 
phaltic concrete pavement until it cools suf- 
nciently, which lakes at least four hours. 

K. Aspholt Curbs 

compaction is completed, asphalt 
curbs are constructed around the periphery 
and other areas indicated on the plans. For 


complete specifications and methods of con- 
structing asphalt curbs and gutten, see As- 
phalt Institute Information Series No. 92, 
February, 1958, available from any of the 
Asphalt Institute offices. 

L Surface Finishes ond Sea! Coats 

Upon completion of each paving course 
operation the surface is checked for uni- 
formity by the contractor in the presence of 
the ovraer or his representative. 

The check is accomplished with a 10 foot 
straightedge at intervals of 5 feet in both 
directions and at additional intervals as re- 
quired by the owner. 

The surfece of the completed work should 
be of such smoothness that there will not be 
more than one depression or two points of 
contact within the length of the straight 
edge at any place checked. No deviation 
should exceed the tolerances allowable for 
the class of finish specified. 
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In the event of deviations exceeding the 
maximum allowable, the high points are 
removed with a floor sandei, terrazzo gnndei, 
or other suitable machines. Low places are 
corrected by patching with the surface dress- 
ing mixture described below All patches arc 
trimmed and smoothed with a floor sandcr or 
other grinding tool. 

Class A. This surface is suited for phy- 
grounds and sidewalks or for other surface 
uses not requiring a high degree of smooth- 
ness. Deviation from a 10 foot straightedge 
may not exceed a quarter of an inch When 
this requirement is met, the following seal 
coat IS applied: 

Diluted emulsified asphalt SS-1 or SS-lh is 
applied at the rate of 0 05 to 0.10 gillons 
per square yard. Dilution consists of ap- 
proximately 30 per cent (by volume) added 
water (to 100 gallons of ernulsifled asphalt, 
add 30 gals, of water). The diluted emul- 
sion may be added by hand sptay or 
broom. The quantity specified includes 
the dilution water. 

Class B. This surface is suited for bad- 
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minton, basketball, and similar game areas. 
It will ptov ide a fair surface for tennis wurts 
and when painted makes an excellent dance 
floor- . 

The deviation from a 10 foot slraightw^ 
may not exceed one-eighth of an ^ 
surface dressing mixture like that desenoed 
below IS applied to the surface with a sque^ 
gee at the rate of % to I cubic foot (TVs P'' 
Ions of the wet mixture per 100 square feet 
of surface area ) . 

Class C. This is equal in degree of smooth- 
ness to any floor of any type of construction. 
It is excellent for tennis courts, and when 
coated with a plastic paint, specifirally manu- 
bclured for Inis purpose, it providw an e^ 
ccllcnt surface for toller skating rinks and 
outdoor dancing. 

The deviation from a 10 foot straightedge 
should not exceed onc-sixtecnth of an inch. 
The surface is treated with a surface dos- 
ing mixture, and for roller skating ririw 
should be free from surface pits or voids 
more than tme-cighth of an inch in diameter. 

Upon the completion of the checking dfr 
senbed above, a surface finish may be applied 


Atpkttt rtlUr >k«ll4tH*k.te0br ISOfot. wllk }.l»ck itrTtt*. 





AfDfnctn Bilumuti knd Atphalt Coaptny 

Sckaa/ pfa]r9raaa<( Icid with toatrtft, Qlendoft, ColHaraia. 


in the following manner, according to the de- 
gree of smoothness required: 

CoMPOSITIOK or SUKFACe Dsessinc Mktukss 
(if desiied) 

1 part Portland cement 94 tb. (I cu ft) 

2 Wrts silia sand, 60 mesh 170 lb (2 eu. (t) 

*B m. emulsified asphalt, SS2, 

, (10 gal.) 831b (UJen ft) 

lpartwater,7Wgal. 62 lb. (t cu. ft) 

Total wet weight 409 lb. 

Total dry weight 

(comparted) 3141b. (2.50 cu. ft) 

Note: Must be mixed and stored as directed. 

Any commercial grade of cement is satisfac- 
tory, but special grades such as “early 
strength,” plastic types, special fine grind, 
and similar types should not be used. A com- 
mwcial silica sand product (obtainable hom 
building supply dealers) should be used. Use 
emulsified asphalt Grade SS2. Use any do- 
niestic water supply. 

The surface dressing mixture is prepared 
•n a small drum mixer and may be storrf for 
several days in tightly covered cans. 

^^Tien the surface dressing is applied the 
pavement surface should be damp (not 
'''ft). The dressing is then poured in a small 
stream immediately ahead of a squeegee. The 


squeegee rubber blade should measure 36 to 
48 inches, and should be worked across the 
surface from one side to another. The blade 
should be held at an angle so that the lead- 
ing end bps over the last strip 3 to 4 inches, 
making an invisible joint. In this manner the 
surplus mixture remains at the trailing edge. 

TTie xvork should go forward rapidly so 
that the lime elapsed between laying each 
strip is no more than one or two minutes. 
The entire surface should be covered in this 
manner. The final result should be uniform 
in color and texture. If this application is 
not uniform, a second coat, thinned slightly 
with additional water, should be applied. 

Within 24 hours after application of the 
surface finish, the surface should be lightly 
rolled with the lightest self-propelled roller 
obtainable, either of the pneumatic or the 
steel-wheeled type. A second rolling should 
be accomplished within 24 hours after the 
first. Small ridges and other imperfections 
are removed by a hot asphalt hand iron. 

SPECIAL RECREATIONAL USES AND 

COLOR APPLICATION 

Asphalt mixes are used to constract out- 
door (and in many instances, indoor) dance 
fioois and roller skating rinks. For dance 
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floors and roller rinks the floor is finished 
with a plastic paint, manufactured specifi- 
cally for this purpose. Colors are available in 
several bright shades and while. Asphalt sur- 
face dressings are manufactured for cold ap- 
plication and are available in black, terra 
cotta, dull green, and bright green shades. 
Proprietary color coat materials used to add 
color to asphalt floors and tennis courts are 
manufactured by general roofing and spe- 
cialty firms. 

SUMMARY 

The foregoing design and construction 
specifications can be used to excellent ad- 
vantage by architects, enginecn, and recrea- 
tion and school authorities. The person un- 
familiar with engineering terms and con- 
struction methods should consult a reputable 
local engineer for specific construction in- 
formation and cost estimates. Also available 
are the technical services of Division, Di^ 
trict, and Area Engineers employed by the 
Asphalt Institute and located in principal 
cities throughout the United States. Their 
addresses are: 


Division I. Atlantic, Gulf 
New York 20, New York, 1270 Avenue of the 
Amencas. 

(Long Island, New jeney, and New York 
City). 

Boston 16, hfasrachusetts, 419 BoyJston Street. 
(Connecticut, Maine, Massachusetts, New 
llampshire, Rhode Island, and Vermont). 
Albany, New York, 1 1 North Pearl Street. 

(New York State, except New York City 
andL.I.). 

Ilamsburg, Pennssivania, 800 North Second 
Street. 

(Delaware, Pennsyhania). 

Richmond 19, Virginia, Travelers Building 
(District of Columbia, Marybnd, North 
Carolina, Virginia ) . 

Atbnta J, Georgia, 881 Peachtree Street N.E. 
(Abbama, Florida, Georgia, South Carolitu, 
Tennessee). 

New Orleans, Louisiana, Maison Bbnche 
Building 

(Louisiana, M ississippi ) . 

Division il. Ohio Valley and Great Lakes 
Columbus 15, Ohio, Neil Ilouse 

(Indiana, KentucW, Michigan, Ohio, West 
Virginb) 


^pprylay w«lk-t«p •wr cM4 ahtd vipkvif mttoiam. 
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Lanjtng 16, Michigan, 109 West Michigan 
Asenue 

(Michigan, Northern Indiana) 

Louisville 7, Kentucky, 4050 Westport Road 
(Kentuc^, Southern Indiana) 

Division III. Midwest 

St. Paul 4W, Minnesota, 1951 University A\-e- 
nuc 

(!o«-a, Minnesota, North Dakota, South 
Dakota) 

Chicago 39, Illinois, 6261 West Grande Ast- 
nue 

(Illinois, Wisconsin) 

Kansas City 3, Kansas, 2 300 Johnson Drixe 
(Arkansas, Kansas, Missouri, Eastern Ne- 
braska) 

Denx-er 4, Colorado, 1250 Stout Street 

(Colorado, Idaho, Montana, Western Ne- 
braska, Utah, Wj-oming) 

Division IV. Southn-est 
Dilbs 6, Texas, Meadows Building 
(New Mexico, Oklahoma, Texas ) 

Austin 1, Texas, Perrx-Brooks Building 
(Texas) ^ 
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Oklahoma City 2, Oklahoma, Republic Build- 
ing 

(Oklahoma) 

Santa Fe, New Mexico, 10 Radio Pba 
•(New Mexico, West Texas) 

Division V. Pacific Coast 
San Francisco 4, California, Russ Building 
(Arizona, Ohfomia, Nevada, Oregon, 
Washington) 

Los Angeles 17, California, 1709 West Eighth 
Street 

(Anzona, Southern California) 

Seattle 1, Washington, ^V'hlt^Henry-Stuart 
Building 
(Washington) 

Sacnmcnlo 14, California, Forum Building 
(Ccntnl California, Northern California, 
Nex-ada) 

Portbnd 1. Oregon, 2035 S.W. 58th Avenue 
(Ort^on) 

Rc<)uests for technical information addressed 
to the executive offices and labontories of The 
Asphalt Institute are welcomed and anrsrred 
promptly. The address is: Asphalt Institute 
Building, Campus— Unixersity of Maiybnd, 
College Park, M3t>bnd. 



CHAPTER 16 


CONCRETE SURFACES FOR 
RECREAT/ON AND SPORTS AREAS 

Portland Cement Association 
Richard G. Knox 


CONCRFre SURFACES ARE ^V^)ELY USED OVER 
the nation for paiking areas and many types 
of athletic and lecieational play areas. 

Concrete surfaces arc especially well- 
adapted for tennis, handball, badminton and 
other court games that demand a fast, uni- 
form surface. It also is used for outdoor roller 
skating and ice hockey rinks, bowling alleys, 
and shuRlcboatd courts. Playgrounds pas^ 
with concrete may be found throughout the 
nation, where they serve as multiple-use, year- 
round play areas. Another very popular use 
of conaele is discussed in the clwptcr on 
swimming pool construction. 


Advantages of concrete surfaces. Con- 
crete provides a durable, uniform, easily 
cleaned surface for play activity. Bumpy 
ridges and high and low spots that hinder 
participating acliwlies are not a problem 


lS«tli9 rial, feKie^at 
Meittela. New Terk 


when good construction procedures are used. 
Particularly is the surface quality important 
m games such as tennis and handball, where 
a true, even surface is needed to insure the 
consistently accurate bounce of the ball. 

Concrete play areas are versatile. With 
proper cunstniction, concrete paved arMS 
may be utilized for winter sports, such as ice 
skating and ice hockey, while serving other 
purposes during the warmer months. 

Concrete surfaces requite little or no main- 
tenance to be kept in playing condition, an 
essential factor in choosing a surface which 
docs not or cannot receive periodic main- 
tenance. Maintenance costs are usually low 
and areas need not be closed for long periods 
of time for repairs and rehabilitation. 

For parking areas, concrete pavement 
meets all the requirements for the ideal pav- 
ing material: it is durable and economical; it 
provides an all-weather dustless surface easily 
cleaned and not injured by standing can, or 
03 and fuel drippings; it has low depreciation 
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and low maintenance costs. Of vital impor- 
tance, concrete parking areas can be designed 
to handle any given load capacity, the same 
as any other engineered structure. 

For recreational areas subject to seasonal 
use, concrete pavements are particularly de- 
sirable. Concrete pavement docs not require 
the kneading action of traffic to keep it tn 
good condition, a feet of importance in areas 
wh^ the pavement may be unused for long 
periods. Concrete does not become rutted 
under standing loads. It remains even and 
uniform throughout the year and does not 
become soft during hot weather or after 
heavy rains. 

Geographic factors. Geographic location 
poses no real problem for well-built concrete 
surfaces. Problems presented by climatic 
™nges and different types of soil may be 
eliminated by the use of two relatively new 
developments in the field of conaetc jav- 
«ng. The first is granular sub-base, consisting 
of sand, gravel, or crushed stone, 
which has been found to be the best protec- 
tion against frost-heaving in areas subject to 
sewK ground freezing. The thickness of the 
sub-base will depend upon the severity of the 
clirnate and the type of soil encountered. Ex- 
I^enced contractors or soils engineers 
should be consulted to predetermine the 
amount and type of granular sub-base le- 
quired to cany a specified load on a given 
tjpeofsoil. 

Air-«ntrained concrete. This concrete, a 
swnd development in concrete paving, 
eliminates the problem of pavement scaling 
and damage from repeated cjxlcs of freezing 
and thawing. Though this type of concrete 
IS of greatest benefit in northern climates 
where the weather is more severe, it is rec- 
ommended for concrete pavements and out- 
play areas of all tj-pes in all sections of 

c country. Air-entrained concrete is made 
^ using “air-entraining” portland cement or 
*. "’^urcs that introduce small amounts of 
(from 3 to 6 per cent of the total con* 
^te volume) into ordinary concrete in the 
onn of billions of microscopic air bubbles 
^ wbic foot. Air-cntraincd concrete is 
available in all parts of the nation at little or 
no extra cost. 


Neither the thickness of the concrete slab 
nor the amount of steel reinforcement re- 
quired will be affected by the geographic lo- 
cation of a concrete paved area or play- 
ground. Only the use planned for the pav^ 
area, which includes the amount and tjpe of 
activity, will have direct bearing on these 
factors. 

Cost of concrete play areas. The cost of 
constructing concrete paved areas varies from 
place to place due to the availability of suit- 
able matenals and to varying labor factors. 
The discussion of constmction of concrete 
play areas that follows is purposely broad 
and details of a highly technical nature are 
omitted. However, the material in this chap- 
ter will be helpful in formulating plans. The 
adv-ice or counsel of a competent concrete 
contractor should be sought in carrying out 
these plans. 

CONSTRUCTION DHAILS AND 

SPECIFICATIONS 
Preparing the Sub-Grade 

In constructing any concrete poved recrea- 
tional or parking area, the first consideration 
is the subgrade— the soil on which the con- 
crete will be placed. On some less heavily 
used play areas, such as shuffieboard courts or 
oufdoor bowling alleys, no sub-base material 
need be used if the soil is well drained. How- 
ever, on most projects, a few inches of sub- 
base material is recommended to prevent 
frost-heaving of the soil underneath the pave- 
ment and to provide a smooth, level surface 
for the play area. 

It is important that the sub-grade be well 
and uniformly compacted to prevent any un- 
equal settlement of the concrete slab. All or- 
ganic matter such as sod and roots, should be 
removed and the ground made level. Any 
holes and irregularities in the sub-grade and 
any trenches for utilities should be filled in 
Ia)ets not exceeding 6 inches deep and 
thoroughly tamped. Fill material should be 
of unfform character and should not contain 
large lumps, stones, frozen chunks, or ma- 
terial which will rot. 

The entire subgrade should be rough- 
graded to an elevation slightly above the 
finished grade and then thoroughly com- 
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pacted by tamping or rolling. The finished 
sub-grade should be carefully checked for 
elevation and profile. For best compaction, 
there is an optimum moisture content for 
each type of soil. A rough idea of the mois- 
ture content of ordinary soils, except very 
sandy ones, may be obtained by squeezing a 
sample in the hand. With proper moisture 
content the soil will cling together but will 
not be plastic. If the soil is too dry, it should 
be sprinkled with water and mixed to the 
desired condition before compacting. If the 
soil is too wet, it must be allowed to dry be- 
fore compaction. If there is any question as 
to the moisture content of sandy soil, mote 
water may be added since an excess of water 
will not be harmful with this type of ma- 
terial. 

When a concrete play area is built on a 
heavy clay soil such as adobe, or any soil hav- 
ing appreciable expansive characteristics, it 
is recommended that the sub-grade be thor- 
oughly soaked down several da^ in advance 
of concreting, and that a minimum of two 
inches of sand or rock dust fill be used be- 
tween the base soil and granular fill. The su1> 
grade should then be maintained in a moist 
condition until the concrete is placed. 
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A coane granular fill should be placed over 
the finished sub^rade. Generally consisting 
of coarse slag, sand, gravel, or crushed stone 
ranging from one-half to one inch in size, 
granular sub-bases act as an insulating ma- 
terial and as protection against pound mois- 
ture. Ntaterials should be of uniform size to 
insure air-space in the fill. The fill should be 
brou^t to the desired grade and then thor- 
oughly compacted before the concrete is 
placed on it. 

Constructing Pavement Slob for Play Areoi 

After preparation of the sub-grade, includ- 
ing placing of granular su^base where 
needed, construction of the playing 
is ready to begin. Placing the concrete slab 
for all types of play areas, with the exception 
of shuffleboard courts and outdoor bowling 
alleys, is basically the same procedure, wth 
minor variations due to dimensions. Shuffle- 
board courts and bowling alleys require tw^ 
course or two-layer constraction, and for this 
reason will be considered in a separate sec- 
tion. 

A 4 inch reinforced slab is recommended 
for concrete play areas of single-eoune con- 
struction. These areas include tennis, bad- 
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minion, and handball courts, ice hockey and 
roller skating rinks, and concrete pby- 
grounds. The slab should be reinforced with 
k ^ or wire mesh placed at the center 
of the slab depth (see photo on opposite 
page). 

The proportion of ingredients in the con- 
errte should be I:2^:3H for cement, sand 
and aggr^te, with not more than six gal- 
lons of mixing water for each bag of cement, 
including moisture in the a^regate. TTie 
wafer used should be suitable for drinking. 
A^egate should be clean, durable, and 
well-gtaded, with a maximum size of 1 inch 
for coarse aggregate. 

^V[hen concreting is started, it should be a 
conbnuous operation until at least one full 
section, such as one half of a tennis court, is 
completed. After the sub-grade is prepared 
and before the pladng of the concrete is be- 
^n, side forms should be accurately set at 
w finished eles-ation of the concrete area, 
fne s^d, 3 5tiike<ff templet used to 
the concrete after it is d^sited, rides 
on these forms. 

fn constructing a slab, the following op- 
nafions should be followed: 


As the concrete is placed on the sub- 
poe, the reinforcement should be adjusted 
? P™pcr elowtion in the middle of the 
sub IhieJmcss from top to bottom (sec 
Pgc236). ^ ' 

^ kising the screed or stnlce-off templet, 
jpe concrete should be leseled to the cle%^- 
^ Ktablished b)' the proiously set screed 
(sec page 236). 

. After the concrete has been struck off 
proper elcs-ation, a grid tamp may be 
SM to force the large aggregate particles 
.s iVv PSC 256). The tamp 

ouid be used sparingly as oser-usc will bring 
n undesirable amount of fine sand, cement, 
and «ict to the surface. 

I , surface is smoothed with a long- 
”, ™ snclal float to work out high and low 
pn‘s and other irrt^laritics (sec page 257). 
5. After the concrete has Itardcncd suf5- 
a mechanical rotary finisher is used 
compact and lc\el out the concrete to a 
surface (see page 237). This finish- 
“San also be accomplished bj-hand. 
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6. For the final finish, a steel trowel is 
worked in small circular mosements to pro- 
duce a “sw irl" pattern (see page 237), pro- 
siding a uniform, non-gIass>- surface texture 
necessary for superior play courts. 

As soon as the concrete has hardened 
sufficiently, it is cured by keeping it con- 
tinuously wet for at least three days, and 
preferably for a week. Generally accepted 
curing methods arc the fog spray; "ponding" 
—building an earth dike around the con- 
crete area and keeping it cos-cred with 
water; or cos-cring it with wet burlap and 
moistening the burlap continuously. Any 
method of curing that might stain, mar, or 
blemish the surface should be asoided. 

This procedure is generally applicable to 
play areas of single-course construction. 
Howc\-cr, the different dimensions and re- 
quirements of the indmdual play areas will 
necessitate «rianees in the tewniques of 
construction. 

Tennis eowrti. Particubrh' in tennis, it is 
desirable to ha\e a court with a continuous, 
uninfcmipted surface with no f'oinfs to mar 
the esen bounce of the ball. Therefore, each 
half of the court must be placed in one con- 
tinuous operation. A I inch expansion joint 
across the court under the net separates the 
two hahes of the court. A 1 inch expansion 
joint should also be pbced between courts 
when they ate constructed in batteries. 

A conocte beam 6 inches thick and 18 
inches wide should be cast in a trench across 
the center of the court under the expansion 
joint at the net line. Bottom photo on page 
217 shows construction details of this sup- 
port beam, how it is thickened at the posts 
and reinforced. 

In selecting the area for a tennis court, the 
long axis should run in a north and south 
direction. There should be no cross slope in 
the court, but a continuous slope of 1 inch 
in 20 feet may be permitted from one end 
of the court to the other to prmide for 
drainage of water. 

Either portbnd cement or traffic line 
paint should be used to paint 2 inch pby- 
mg L’nes on the court following curing. 

HandboH cowm. Tbe 37J5 by 25 foot 
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parted by tamping or rolling. The finished 
sub-grade should be carefully checked for 
elevation and profile. For best compaction, 
there is an optimum moisture content for 
each type of soil. A rough idea of the mois- 
ture content of ordinary soils, except very 
sandy ones, may be obtained by squeezing a 
sample in the hand. With proper moistnic 
content the soil will cling together but will 
not be plastic. If the soil is too dry, it should 
be sprinkled with water and mixed to the 
desired condition before compacting If the 
soil is too wet, it must be allowed to dry be- 
fore compaction. If there is any question as 
to the moisture content of sandy soil, mote 
water may be added since an excess of water 
will not be harmful with this type of ma- 
terial. 

When a conaetc play area is built on a 
heavy day soil such as adobe, or any soil hav- 
ing appreciable expansive characteristics, it 
is recommended tlut the sub-grade be thor- 
oughly soaked down several days in advance 
of concreting, and that a minimum of two 
inches of sand or rock dust fill be used be- 
tween the base soil and gnnular fill. The sul^ 
grade should then be maintained in a moist 
condition until the conaete is placed. 
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A coane granular fill should be placed oyer 
the finished sub-gnde. Generally comuting 
of coarse slag, sand, gnvel, or crushed stone 
ranging from one-talf to one inch in sue, 
granular sub-bases act as an insubting ina- 
tcrbl and as protection against pound mois- 
ture. Materials should be of uniform size to 
insure air-space in the fill. The fill should be 
brou^t to the desired grade and then thor- 
oughly compacted before the conaetc is 
pbced on it. 

Conttrudtng Pavement Stab for Ploy Areci 
After preparation of the sub-grade, includ- 
ing pbcing of granubr sub-lase whw 
n^ed. construction of the pbying 
is rady to begin. Pbcing the concrete sbb 
for all types of play areas, with the exception 
of shuffleboatd courts and outdoor bowling 
alleys, is basially the same procedure, vnth 
minor variations due to dimensions. Shuffle' 
board courts and bowling alleys require tw^ 
course or two-byer construrtion, and for this 
reason will be consideicd in a separate sec- 

A 4 inch reinforced slab u recommended 
for concrete pby areas of single-course con- 
struction. These areas include tennis, bad- 
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ginning wth the hca\y concentration near 
the bottom-center of the w-all. As shown in 
Figure 16-2, an L-shaped foundation block 
measuring 3 by 3 by 1 % feet should be built 
under the wall. In constructing a double 
court, a similar support foundation should 
be built on the opposite side of the wall. 

For a concrete handball court, the forms 
should be constructed and the concrete 


placed so as to produce a smooth face on the 
wall. No plastering should be done. The pro- 
portion of ingredients should be 1:2%:3^, 
the same as for other single-course con- 
structed play areas. The forms should be 
kept in place at least 5 da^-s and kept wet to 
allow curing. Form marks may be removed 
by rubbing with carborundum blocks. 

For badminton, deck tennis, or home 


Ffgir* IS:7. Slagf* waff ia»^b«U Cfrt itawfaj ovtf'cll dlmtith 
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concrete floor slab of the single handball lat floor slab should be built on the other 
court illustrated m Figure 16-2 should be con- side of the wall, with provision made tor an 
structed in one continuous operation, with cxpan^n joirst under the wall between 
a 4 inch thick slab over 4 to 6 inches of two floor slabs. i. • r 

granular sub-base as needed The concrete The slab should contain 
wall, 7 inches thick as specified in the da- ment weighing at least 40 pounds per 
gram, may be placed in 4 fool lifts by re- linear feet. The wall slabs should tern* 

moving form boards at approximately this forced with half inch steel Iwrs, the r 

interval. If a double court is desired, a siini- spacing varying from 5 to 12 inch centers 


FIgiir* I6;I. Creti l•c>isll ife 6 wla 9 e«a(triefl 0 ii at eanerate c«>rt. 
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ShufFleboard courts and bowling alleys. 
The purpose of constructing concrete shuffle- 
board courts and bowling alleys tn two 
councs or layers is to insure a smooth wear- 
ing suttice, necessary for both games, and a 
durable concrete slab base. Longitudinal 
cross sections of such facilities are provided 
in Figures lManaiS-5. 

For shuffleboard courts and bowling alleys, 
the base course should be 3 inches thick and 
composed of the same type and size of in- 
gredients specified earlier for single-counc 


concrete slab construction. Reinforcing steel, 
consisting of expanded metal or wire mesh 
should be put down between the base layer 
and the weanng or top surface. The 2 inch 
lop layer should have a cement, sand, aggre- 
gate ratio of 1:1:1^, w’ith smaller coarse ag- 
gregate (maximum size three-eighths of an 
inch) and less water (from 4H to 5 gallons 
of water per bag of cement). The top layer 
should be placed within 45 minutes after the 
base l3)eT has been struck off. 

After the top or wearing byer has been 
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paddle tennis courts, the construction pro- 
cedure is similar, save for dimensions. 

Concrete playgrounds. TThe size of the 
paved yard of a conaete playground will de- 
pend, of course, upon the number of pa- 
sons who will use the area. A 40 by 40 foot 
slab IS a convenient size to construct in one 
section. One-half inch expansion joints 
should be provided every 40 feel m both di- 
rections, and contraction joints every 20 
feet in both directions. 
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Roller skoting ond lee hockey rlriks. Con- 
crete paved areas designed speafially as 
rollCT skating or ice hockey rinks will diBer 
only slightly in conslruetion from 
phvground areas. Primary differences wall be 
the possible use of curbs around the skating 
or Iiockcy areas and the placement of brass 
dividing strips in contraction joints. Brass 
strips are specified for the joints rather than 
flexible joint-filling material in orda to in- 
sure a continuous hard surface for skaters. 



Paving procedure should follow that of 
any other single-course paved area. Special 
cate should be given to an adequate sub- 
grade, properly compacted with gianular 
sub-base, to provide a level area for heavy 
play use. A conaete mix of parts 

for cement, sand, and aggregate is generally 
specified for the 4 inch slab. If a curb is de- 
sired around the area, see Figure 16-3 for rec- 
ommended construction details for a 4 inch 
rounded curb. 


TTie brass strips also help prevent chippmS 
of the concrete. 

The figure above shows a rectangular arM 
measuring 60 to 112 feet, with a 4 inch curb 
around the entire area. It can be used, as 
shown, as a roller skating area and flooded 
with water to make an ice hockey court. 
Adequate drainage provisions ate a must it 
flooding is planned, and air-entrained con- 
crete should be used. 

Figure 16-3 illustrates an oval-shaped roller 
skating rink with rounded curbs at each end. 




r«tUr tloHaa rttt. 


^jing surface and the light colored tennis 

There are scs-eral waj-s to produce colored 
conwete surfaces. The most widely used 
rnethods are: (1) chemical stains applied af- 
ter the concrete has hardened, and (2) min- 
eral pigments mixed integrally with the con- 
crete ingredients. 

Chemical stains are used extenii\ely, par- 
ticularly in southern California where tennis 
>s a major sport. The stains used arc inor- 
raction-tj-pc, and arc applied to the 
hardened concrete slab in accordance with 
manufacturers’ recommendations. Usually 
^•0 applications arc specified to de>-clop the 
oesircd color. 

A number of accepted stains are on the 
market. Shades of brown, tan, green, and 
lack are the most popular for staining con- 
crete play areas. Black is the predominant 
for concrete tennis courts in the 
'^hfomia area, but other colors are used 
S^rally m er the nation. 

9®"on:te surfaces colored by chemical 
^>ns ha\-c proved satisfactorj' in retaining 
cr color for considerable periods of time, 
championship court of the Soulh- 
^ California Tennis Association has been 


in use for 29 jears and has required only two 
restainings during that period. 

In the integral color method, mineral pig- 
ments are used as coloring agents and are 
mixed with the other concrete ingredients 
before water is added. A color guide will in- 
clude the following: for blues, cobalt oxide; 
browns, brens-n oxide of iron; buffs, s}TJthetic 
j-cllow oxide of iron; greens, chromium 
oxide; reds, red oxide of iron, gra)-s or slate 
effects, bbek iron oxide or carbon bbet, pref- 
erably black iron oxide. 

Only commercially pure mineral pigments 
should be used, as othen are likely to fade or 
reduce the strength of the concrete to a 
marked degree. 'The amount of coloring ma- 
teriak added should not exceed 10 per cent 
of the weight of the cement. Deep shades 
can generally be produced with less tlun this 
amount of color bj' judicious choice of pig- 
ments. Different shades can be secured tn' 
rarxing the amount of coloring material used 
or fey mixing together two or more pigments. 
The fciH coloring lalue of pigments can he 
obtained onh’ with white porthnd cement, 
which must be used to obtain the more deli- 
cate shades of lighter colors. 

There aie two accepted methodsof mixing 
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brought to grade, it should be compacted 
with a wood float and tested for any surface 
inegularities. Shuffleboard surfaces should 
be trowelled with a steel trowel as soon as 
the concrete has stiffened suffiaently. The 
final smooth finish is attained by careful 
hand trowelling. The top layer for bowling 
alleys, on the other hand, should be sciecdcd 
and floated to finish grade without trowel- 
ling. After the conaete has been thoroughly 
cured for seven days, the surface of the aUeys 
should be given 'the final finish with carbo- 
rundum bricks or by grinding. The floor 
should be kept wet during the gnnding 
process. 

Curing is also of prime importance in the 
construction of a shuffleboatd court. The 

Flgtr* IS:S. Cratt laOlaa aa4 ptaa : 
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finislicd surface should be kept continually 
wet for 3 period of sc\‘cn days. After dryi^ 
for four or fisc days, playing lines may be 
painted on the surface. 

Colortns Concrete Surfaces 
One of the reasons for concrete’s popu- 
btity as a paving material is its high light-tfr 
flcctancc. However, there are times, partiw- 
larly for tennis courts, when it may be d^ 
sirabic to color the concrete surface sc®e 
shade other tlun its normal gray-white color. 
Darker surfaces may be dcsirw for tennis 
courts or other play courts for two rcasoiis: 

(1) they cut down on the sun’s glare by 
absorbing light and reducing reflection, and 

(2) they provide better contrast between the 

'•r ••I4»*r«»icr«r» bva'IIif alhf. 
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biading and suction-tilling treatment, con- 
sisting of one or more coats of oil or rtmish 
canning some pigment. The prime coats 
should be allosved to dry thoroughly, after 
which any of the organic paints can be ap- 
plied in accordance nith manufacturer’s di- 
rections. Neutralization treatments are not 
necessary on old concrete or old portland ce- 
ment stucco. 

General comments. In apphrng palitt 
to coane-testured concrete, a brush with 
rebtively short stiff fiber bristles gis-es best 
results. For concrete with smooth or sandy 
finish, whitewash or Dutch-t)'pe calcimine 
brushes are suitable. Spray gun application 
of Portland cement paint is satisfactory for 
decorathe purposes, but tests of the tain re- 
sistance of painted concrete masonry' walls 
indicate that paint applied b)- sprajing pre- 
sides less protection than paint that is 
scrubbed on. 

A satisfactory paint job on a floor of any 
tj'pe presents a diEcuU problem, and in this 
respe^ co n crete is no exception. It should 
be appreciated that repainting nil) be neces- 
sary at intervals, depending upon the service 
requirements. 

Most manufacturers of lead and oil paints 
make special floor paints in which th^ em- 
body abnsion-resuting pigments. These arc 
suitable for concrete floon when carefully 
applied. Most manufacturers recommend 
two coats on concrete floors. Experience in- 
dicates that three coats give results which 
more than compensate for the extra cost. 

A number of so-called cement or cold 
water paints on the market today contain 
little or no Portland cement, and hence offer 
little resistance to weather, sening only as 
temporary color coatings when exposed to 
advene conditions. On the other hand, pxnt- 
land cement base paint ts especaffy recom- 
mended for any exterior concrete surface ex- 
p»scd to damp or adverse outside conditions. 
A wide range of colon can be obtained. 
Forfljnd cement paint is not recommended 
for application on wood or metal, eiumcled 
bnck, vitrified or glared brick or tile. Nor « 
it recommended for concrete floon except 
for swimming pvoolr, wading p»olr, psondi, 
and siniiliT facilities not lubject to meehani- 
ca] abrasion. 


A good rule is: For outdoor use and loca- 
tions sub/ect fo moisture, use only paints 
which the manufacturer can deffnitc^’ show 
to have satisfactory service records under 
similar conditions. 

MAINTENANCE OF CONCREH AREAS 

One of the most generally admired quah'- 
lies of concrete pavrf play areas is that they 
require little mainteiunce. But it is plain 
good business to see that the little that is 
required is done pnomptly. Such mainle- 
naoce is not difficult, nor does it require spe- 
cial qualifications. Untrained workmen, 
piropieriy supervised, can cany out most 
routine maintenance of concrete areas with 
dispatch. 

Other than periodic cleaning, the only 
type of maintenance ordinarily required for 
propieily-constnicted concrete pavements is 
the sealing of joints and cracks. And in play 
areas such as tennis, badminton, or handball 
courts, these joints are at a minimum. 

Maintenance of contiactioo joints usually 
invalves replenishing or rnlacing the sealing 
material <a rubber-asphalt, asphalt, or tar 
substance). This is placed in joints and 
cracks to pitevenl seepage of surface water 
through the openings and to exclude foreign 
matter from entering. 

The hand-formed groove with a p»ured 
seal b easy to maintain. If the original scal- 
ing material b of good quality, and if it was 
not burned or damag^ wtien placed, it 
should be necessary only to remove any 
loose or foreign material. The joint should 
then be thoroughly cleaned and additional 
seal added where needed. Caution should be 
taken not to overfill the joint. WTicn the 
original seal requires replacement, it may be 
“plowed out" using a psower-driven rotary 
cutter or by use of eftbef-jsointed hand fools. 

Contraction joints formed of pire-molded 
bituminour stripis or ribbons normally re- 
quire little or no maintenance for irony 
jean after construction. Generally, the same 
procedure of remerving foreign particles and 
thoroughly cleaning and rescaling should be 
foQow^. Contraction joints formed bj- the 
newest method, concrete power saws, are 
saled in the same way, but specsal equip- 
ment such as power-dmen rotary brooms 
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pigments with other materials The first is to 
weigh out carefully the aggregate and ce- 
ment. To this IS added the piedcteimmed 
amount of pigment. The new mixture 
should be mixed dry until the entire batch 
IS of uniform color. Water is added to bnng 
the mixture to the proper consistency. 

Another method that has been used suc- 
cessfully for large projects is to gnnd the ce- 
ment and pigment in desired proportions in 
a small ball mill. This mixture is added to 
the aggregate and the hatch thoroughly 
mixed dry to a uniform color before adding 
water. 

Other methods of producing colored con- 
crete surfaces include: tivo-course construc- 
tion, in which a base or first course of normal 
color conaete is topped with a threc-quarten 
to 1 inch layer of concrete containing color; 
dust-on process, where a mixture of color pig- 
ment and cement is dusted onto the fresh 
concrete before final trowellini and worked 
into the mixture to become part of the 
finished surface; or by painting the hardened 
slab. Fainting is not desirable for a tennis or 
badminton court, since constant service 
makes frequent repainting necessary to re- 
tain the original color. 

Painting of walls and other conaete sur- 
faces is discussed in the following section. 

Painting Concrete Surfaces 

Factors of importance in considamg the 
selection of a paint for a particular conaete 
surface include; the condition of the con- 
crete, the service to which it will he sub- 
jected, and the effect desired. 

Before painting any conaete surface, it b 
vitally important that the surface be prop- 
erly prepared. This preparation will diffa 
with the type of paint used. 

Portlond cement points. Portland cement 
base paint consists largely of poitland ce- 
ment ground with coloring materials. It 
comes in dry powder form and should be 
mixed and applied in accordance with the 
manufacturer’s directions. 

All surfaces must be uniformly damp 
when the paint is applied. A slightly rough- 
ened surface is desired. Portland cement 
paint can be applied to concrete immediately 
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after the forms have been remos-cd, or to 
poitbnd cement plaster or stucco as soon as 
they haw hardened, although thac are ad- 
vantages in pennitting the surface fint to 
season or “cure.” Dirt, oil, grease, efflor^ 
cence, or paints of an organic type ^ 
completely removed from the surface before 
painting. A garden hose providing a fine 
spray is suitable for dampening. Tlie surface 
should be sprayed several times, with a few 
minutes' interval between each spraying to 
allow the moisture to soak into the conaefa. 

After the fint coat of juint has hardenM 
sufficiently to prevent injury, it should w 
cured by keeping the surface continuously 
damp for at least 24 hours. This can be done 
by spraying. The surface should be W’elted 
down again just before applying the 
coat, which should be applied at least 24 
hours later than the first coat. The second 
coal should be kept damp as long as practica- 
ble, but not kss than two da^. 

It is good practice in mixing portland ^ 
menl paints to first add only about half the 
total amount of water suggested and to thor- 
oughly mix the ingredients to a stiff paste. 
Water is then added gradually until the d^ 
sited consistency is obtained. Workability 
improves by allowing the mixed paint to 
stond 50 to 45 minutes before using. Fre- 
quent stirrings afta this will keep the mix- 
ture In usable condition for three to four 
hours. 

Organic paints. \Vhen painting con- 
crete surfaces with organic paints, the con- 
crete must be perfectly dry and well-sea- 
soned. Oil, grease, and efflorescence should 
be removed. Old conaete should be wire- 
brushed or sand-blasted slightly to remove 
dirt and loose particles. New concrete work 
should be given at least eight to ten weeks to 
dry after the moist-curing period. After the 
concrete is thoroughly dry, it should be given 
a neutralizing w'ash to prevent saponification 
of the paint oils. The neutralization wash 
maybe a solution of water and zinc sulphate 
or magnesium fluosilicate, or a zinc chloride- 
phi^horic acid solution with water. After 
drying 24 to 48 hours, any dust on the sur- 
face should be brushed off but the concrete 
should not be rewetted before paint applica- 
tion The surface should then be given a 
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TURf SURFACES FOR PLAY AREAS 

John H. Nfelady 


imos A.VD PLAY AXCAS SPECLUXY SEEDED OR 

planted and tnainUined for sports and recre- 
ation are mostly a development of the bst 
one hundred yean. The practice in previous 
centuries was to use facilities that already ex- 
isted, such as gnzing fields or lawns. ^1f. 
which was tahen to their own hy the Scots in 
the fifteenth century, was pla}ed on a suit- 
able sheep pasture, Paik-lihe turf for rest and 
recreation was largely in the hands of the 
wcaUhj" its general use hy the common pieo- 
plc dates from the '‘Common grazing 
ground” of colonial New England, and the 
grassing over of the plague-pits throughout 
London where the dead were masvburicd in 
1665. 

Tlie Urge class of ball games calling for a 
group of plaj-cn endeavoring to hit, kick, 
carry, shove, ^t, or throw a tall into the op- 
posing team's territory while keeping it out 
of their own, includes fcMttall. soccer, shinty 
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or hurley, and lacrosse; these w-ere usually en- 
joyed in an avaibble paddock or hayfield. Er- 
c^t, perhaps, the two-thousand-ycar-old 
polo, the forerunner of this type, which was 
as often p1a>-ed on the dry and dusty plains 
of Penia and India as on grass turf. 

Cricket was played on the public pasture 
or Common. The grass around the tavern or 
the home was always avaibble for the games 
needing but little space, such as croquet, or 
pall-mall, horseshoes, and bwn-tennis. Up to 
the turn of the present century, the abun- 
dince of horse manure, mudi of it old and 
rotted, enabled a lush, self-repairing turf to 
be maintained with little effort. 

Bowling gi c e r u of old. like the one on 
Plymouth Hoe, where Sir Francis Drake is 
alleged to have finished his game before 
tackling the Spanish Armada, or the famous 
bowling green at the foot of Broadway, New 
York, were in all probability specially nude 
and kept up. The difficulties cnctnintcred 
can be imagined when one remembers that 
mowing machines were not available in 
those days, and that hand scyihing is a 
h^hly skilled operation. 
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and air compressors may be necessary in 
cleaning because of the smaller jomt- 
openings. 

No attempt should be made to seal a 
pavement crack unless it is open wide 
enough to permit the ready entry of sealing 
material. Sealing material applied to the 
surface oier nanow cracks is not effectixt. 
Much effort and material can be wasted by 
attempting to seal “hair cracks.” Wide 
cracks should be well cleaned out before 
sealing. Where compressed ait is available, 
it may be used cfiectively. Power-dnxen 
rotary brushes provide a rapid means of re- 
moving dirt and other inert material, al- 
though hand-brooming with stiff-fiber or 
steel-bristle push brooms may be adequate 
for the job 

In some unusual cases, where cracks are 
open and seals are difficult to maintain, a 
Koove about I'lnch deep and less than one- 
half inch wide may have to be made along 
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the crack with a power saw to preside a r^ 
cess for scaling material. 

Periodic cleaning adds to the durability of 
concrete. The dirt and grit on play areas is 
subjected to considerable foot traffic in 
games and sports, and will be ground into 
the surface. 

Most minor stains can usually be removed 
by a thorough scrubbing with warm, soapy 
water and stiff brushes. Concrete with oil 
stains cm be cleaned by first scraping off the 
oil crust, then scrubbing with gasoline. Al- 
though it may not fully remove the discolor- 
ation, this treatment will remove the ob- 
jectionable coating of oil and grease. Special 
solvents are also avaihble for removal of oil 
and grease. 

The best protective material for concrete 
play areas is boiled linseed oil mixed with 
turpentine. TTiis mature gives the slab a 
good pteleclive coating and brings out the 
color of the surface. 
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and must tolerate the continuous roHing 
that the majority o{ players insist upon. The 
wear is taken care of by maintaining a rescne 
of tennis turf for patching; also by designing 
the tennis area large enough to permit mov- 
ing the nets when necessary. The usual dis- 
tance courts are mo\-ed is ten feet, thus 
taking the worn sections of the court out of 
play. 

For bowls. Probably the best treated turf 
is that on a lawn bonding green. A woman's 
high heels are fromied upon on a golf green, 
but leather shoes for other ses, low or high 
heels, are banned on most bonding greens, 
rubber sneakers being the rule. Often the 
pla)-er delirering his bwd stands on a rubber 
mat. The grass mrieties used are mostly bents, 
or bents mixed with redtop. 

South of Washington, D.C., the grasses 
nould be those listed lor the southem states 
in Table 17-9. 

CLIMATE AND GEOGRAPHIC LOCATION 

No one grass \ariety will thris’e pertna- 
nenlly in cs'ery part of the United Stales. 
South of Richmond, Knoxville, Memphis, 
Little Rock, Dallas, and Rosn ell, turf is usu- 
ally of Bermuda grass on high land, and 
carpet grass on wet land. Bermuda has a 
period of ninlct dormancy ranging from a 
few nreks in the extreme south to several 
months. Sports are usually maintained on the 
browmed turf. 

Howo’ct, where extensive w'nler pby is 
required, the Bermuda turf is scalped with 
hoes to an esen surface of roots and sod. it is 
then topdressed «dth a mixture of one part 
by measure of ryegrass and ten parts of 
screened soil. This forms a temporary turf 
which dies out as spring turns into early sum- 
mer, giving way to Bermuda, which gi'cs a 
satisfactory summer turf provided the au- 
tumn scalping was not too arastic. 

North of Philadelphia, Ilarrisburg, Par- 
kenburg, Cincinnati, Evnusville, St. Louis, 
W'ichita, Aiiunllo, and Santa Fe the varie- 
ties listed in Tabic 17-1 as the ‘'pCTmanent 
varieties'* grow well. 'The farther one traveb 
northward the better they grow. 

Between these two lines of cities is' the 
temtoTy where ndlh« northern nor south- 


ern grasses do their best. One solution here 
is to sow a mixture of northern sorts with 
Bermuda. Every spring and fall thereafter 
more of the same seeds mixed with saeened 
soil must be sown. 

TABLE 17-1 
Greti Ysrlttlts 

Note: R = Propagated by nmnm; S = Propa- 
ptedby teed. 

A. The PEXHAVEjrr CaxtsES 
Uied in the N’oithern two-thirds of the U.S.t 
AcaosTit oa betit VjiaiETtES 

One ponnd of teed containj $.000,000 or more 
living grains The besU are most valuable in golf 
aivd boabng greens, and for other sport areas in a 
proper roiiturc with other glasses. They provide an 
nccDrat cushion for the ball nest to the soil. Alone 
bent grass has hitte wear resistance. Bent grases are 
propagated by either runners or teed depending upon 
the vanrty. 

Agrostis stoJorn/era R. Cntpirtg bent. Many strains 
of Ibis mss have been segregated, some bavins fine 
tmfmbng qualities, Mat» thrive in certain Irab'- 
ties, but do not do so wefl in others. Some of the 
best Lnown and most bled of these strains include 
the foltowing. any one of whkh may be used for 
goU putting gre»$ and lawnbowbng grteos: 1, 
Atbn|ton; C 7, Cohansey, C 19. Congressorul; C 
$2. Penniu. 

Agrostis palustris R,5. Seasde, Coos county. Cocoes 
henL Males a wonderful turf, does spenaTIy wtD 
in the far west and both eartcra and western sea- 
beards, Ebewbere somewhat susceptible to fungus 
daases. 

Agrortu tenuis 5. Astoria, Browii.(op. Colontal. 
Highland, Prince Edward Island, and Rhode Iibnd 
Bent. These are the same botanicany, bat are col- 
lected m varwMis parts of the world, and (hey show- 
minor diffemtcts. 

Agrostis canini R.S. \'elvet Bent. The dwarfest. 
narrow ert leaved bwn grass, sill Lie arxl beautiful. 
Tolerant of shade. S up er i or strains of Agrostn canioa 
mciode Bell. Kemwirod, arid Rantan. 

roAS oa •Lftetssns 

One pound of seed contains about 2.$00,000 

S ini. There grow best in early spring, frequently 
e oot in hot watber and t tJppeJ T in autumn. 

Poj pratenar. S, KentwLy BJuegrats, furre grait 
Poa mfemit B 27. S. Menon Bl u egra v t. Standi 
Mt better than other bl u egr as re s . 

Poa compressa. S Canada Bloegrau. 


»Kiwth of Philadelpbit. IlarmUirg. Parlervbnrg. 
Cnctmun. Evitmine. St. Lean, WVtufa, .ArtunUo, 
•nd Santa Pe. 
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another is its relative softness, making it 


ADVANTAGES OF TURF FOR PLAY AREAS 
It is safer. In the absence of a carpet of 
living grass there are the alternative surfaces 
such as concrete, asphalt, cinders, gravel, 
rolled sand, packed clay, or wooden flooring. 
School yards in many cities are commonly 
laid with concrete or asphalt, and ^mes 
played on them usually have to be modified 
by using rubber balls or improvisii^ the 
rules. These hard surfaces would be dan- 
gerous for such games as lawn hockey, foot- 
ball, soccer, laaosse, softball, field hockey, 
or baseball. Grass possesses a quality that 
enables it to yield considerably under impact 
and many a sprain or fracture ts prevented 
because of this characteristic. Some asphalt 
mixtures recently have been compounded 
with an elastic matrix; however, a deep- 
rooted fibrous sod comes closer to the ideal 
playing surface. 

It Is more fitting. Certain pmes are en- 
tirely out of character if not played upon 
turf. The quiet conservative game of lawn- 
bowling played without the lawn bmmes 
the fast raucous effort of the bowling-alley. 
Hard<ouit tennis is far from lawn tennis. 
Croquet away from the lawn becomes a 
combination of toque and billiards. Polo 
ponies ran on gravel centuries ago, Wt it is 
doubtful if they could work so intelligently 
as they do today on grass. In many non 
shots’ the golfer is instructed to “take turf.” 
To do this he must be provided with turf 
to take. 

It gives a truer rebound. In many ^mes, 
such as tennis, football, soccer, and cncket, 
the bounce of the ball is highly important. 
Grass possesses qualities that permit a belter 
bounce of balls in these games. 

It is more pleasing. The emerald green 
turf framing the baseball diamond is a time- 
honored feature. Sun reflection is eliminated 
and a more practical surface is provided by 
grass. 

THE USE OF TURF FOR PLAY AREAS 

For recreation. For park surfaces an im- 
portant altnbute of turf is its restful colon 


perfect for sitting or lounging upon, and 
for picnicking. 

For the small fry. Turf is ideal for play 
areas for younger children to romp upon with 
their pets, and to play their games. If space 
permits in a park, an area of grass should be 
left unmown. Every spring and fall it should 
be topdiessed sparingly with a mixture of 
twenty parts by measure of screened soil and 
one part of mixed flower seeds. Some of the 
larger dealen offer these seeds in two giadw; 
expensive seeds are true. wild flowers native 
to the locality, and cheaper seeds are mixed 
“seedsman’s” flower seeds, a bulk combina- 
tion of the kinds normally sown in gardens 
in spring and autumn. Children should be 
encouraged to gather a reasonable size bunch 
of flowers when they are in bloom. 

For othletics. Turf for sports must be 
hard-wearing, and quick to recover from in- 
jury. This calls for soil that drains well, and 
requires that plant foods and moisture ate 
always present. 

For golf. Three types of turf arc aimed for 
on golf courses- (a) for unwatered fairways, 
grass that will tolerate drought in midsum- 
mer, thick enough to support a ball well 
above it and thus give a good lie. (b) For 
inigaled fairways, one that is kept slightly 
on the acid side, and tooth-harrowed with 
the hanow-teelh sloped to drag without ever 
much tearing. This is to discourage the 
growth of clover. Golf tees would come 
under one or the other of these turf classifi- 
cations. (c) For the greens, usually planted 
with the kinds of bent grass that ihe green 
committee may prefer such as colonial, 
Rhode Island, seaside, Astoria, or highland 
bent, either alone, in combination one with 
another, or in combination with ledtop as a 
nurse grass. Sodding is accomplished by mov- 
ing and planting turf bodily on limited areas, 
or “vegetating," by planting portions of the 
runners developed by creeping bent and 
covering them with a quartet inch layer of 
screened soil. See Chapter 19. 

For tennis. Tennis courts must withstand 
the hard wear occurring around the baselines, 
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Poa tzivialis S Sliade grass, bird grass, toagh- 
stalked meadow grass 

Poa annua S Annual or biennial bluegrass, a weed 
that invites ciabgrass, disappearing m warm 
ueather, leaving voids which crabgrass Ells, an 
effective turf grass m spnng and fall 


FESTUCAS 0» FESCUES 

The leaf-edges of this group are rolled on them 
selves, giving a bnstly w ire liVe or mat tike effect 
They are resistant to drought and heal Tliey root 
deeply and will stand wear Watenng in spring and 
fall harms Ihem. They also fare belter with {Terpienl 
mowing All are shade tolerant One pound of teed 
averages 600,000 grains 
Festuea rubra /alias S Chewing's fescue 
Festuca rubra repeni S. Creeping fescue 
Festuca rubra Iliahee S lUahee fescue 
Festuca rubra, Penn state S Penn State fescue 
Festuca rubra F 74 S F 74 fescue 
Festuca tenuifolia S Fine-leaved fescue. A narrow 
leaved grass, but the color is against it to turf. 

It IS a bluish green, 

Festuca ovina S Sheep's or hard fescue This u a 
coarse grass growing in clumps, bluish gray and 
of value only m such places as the cough of a 
golf course 

B The TEMFOwAkv oa Nunse Ciasses 
T hese are often mined with Mcmacienl grasses 
since they are quick growing and their effect fa to 
provide a turf while Ine slower kinds of grassa are 
maturing They keep the soil covered with grass, thus 
discouraging weeds. Their cost is low, which fa one 
reason for using them in a seed nurture which is 
low priced Some of the more common vanetiea ate 
Lolium multiffofuffl S Italian Ryegrass. 

Lolium perenne. S English Ryegrass. 

Lolium hybrids S. Domestic Ryegrass 
Any of the above three may be sown in the south- 
ern states as a winter turf over Bermuda giass For 
this purpose a fresh seeding with ryegrass ts necessary 
every fall 

Agrostis alba. S. Redtop, The most useful tem- 
porary nurse grass 

Festuca elatior S Alta fescue. A large plant with 
flat leaves. 


C. Sfecial DaoucHT-ToiEEANt Chassis 

The grasses that are especially tolerant to drought 


Bromus inermis S. Smooth btomegrass 
Agropyron cristatum. Fairway strain S Crested 
wheatgrass Particularly suitable to the north- 
western part of the U S. 

Aeropvroit Smithii. S. Western wheatgrass 
Agro^ron repens. R. Couch, twitch, « quack Be- 
cause it IS a noxious weed, sale of the seed of 
this variety is restricted, but on a steep hillade 
or a ski jump, half a mile or mote from a culti- 
vated farm it has value because it lesfats ero- 
sion Runners may be collected from a frM (Qu 


linnet will ghdlv point them out to vw «d 
win probably tell you to help vtiutsel ). bet 
each runner half in half-out in holes dibbled m 
the hillside nine inches apart. 

Buchbe dachloides. S. Buffalo grass. A coarse, 
drought resisting, sun requiring grass for the 
western plains from southern Texas to Ca"*"- 
Thnves on heavy hnd only, and prefen alka- 


Boatelous cracilis S Blue grama, 
fkiutebua oirsiita S Hairy grama. 

Boufelaua rnopoda. S. Black grama. 

The gramas stand partial shade. They, too, ate for 
the western pbms All four of the above kinds are ot 
value in preventing soil erosion and »il loss by wind 
siuToundtng sports areas in this locality. For the play* 
ing fields themselves use agrostis, poas. and fescue as 
in the western, middle Atlantic and New England 
state, but irrigate generously. 


D Sue-TaoriCAL CiASses 

Cinedon dactylon R5 Bermuda grass. It giie «• 
penally good reiilts on hmntone soils. Some 
of the newe improved strains include Tifton >7 
(T^swn) andTiffine. 


Aionopus compresiis. R S Cawt grass A waise 
variety for low, moist bnd. Prefers acid soil. 

Eiemochloa epbruroides. S. Centipede gras. Slanda 
somertiade. 

Zoysia matrelb, R S Manila grass. Like neutral 
soil 

Zovsta /aponica. R5. Japan or Korea lawn grass. 

Zovsta faponica Z $2. R. Meyer loysla 


SeEoMtXTVXES 

The mjetion is often raised "why sow grass mix- 
luresT* ^e answer is that different grasses grow 
brtter at different times of the year, and not so 
vigorously at other times; bwuse wet weather favors 
one kind, whereas dry weather helps another; because 
a low temperature helps some while a high tempera- 
ture xuiti others So it is customary and desirable to 
sow, or phnt mixtures when building a new turf 


PREPARING THE GROUND FOR PLANTING 
CRASS 

The surface should be composed of at 
least four inches of topsoil. If the ground is 
recently cultivated farmland, prospects for 
the topsoil layer are good. Topsoil which is 
light and porous is the best since drying after 
tain is more rapid. The grass will root more 
deeply and show maximum resistance to wear 
m such a surface. Any area to be seeded must 
^ cleared of weeds, young bushes, and trees. 
Men equipped with handforks, spades, and 
mattocks will help a lot. Larger trees will 
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when the soil is dry and there is little wnd, 
the exact amount of seed is divided in half. 
One of the halves is broadcast over the entire 
area by casting it in a number of wide circu- 
lar sweeps. Then the remaining seed is scat- 
tered in the same way over the same area. 

For a football field one or more wheelbar- 
row broadcasting drills should be used. With 
this equipment the principle of double 
seeding can be tahen care of by watching the 
wheel marks, and assuring that one-half the 
hopper Qwriaps the previous path of the 
dnll. 

To cover the seeds. Most seeds grow best 
when placed one quarter inch below the 
surface. This is taken care of by brushing 
small areas once lightly with a birch broom, or 
raking them once lightly with a fial-tined, 
spring rake. For large areas a brush-harrow 
may be drawn over once (this is a ten foot 
long two-by-four to which twenty thin tree 
branches are spiked). A chain is attached to 
the brush-haiTOw of such a length as to hold 
the wood off the ground. It is drawn over 
once. Some turfmakers connect a pair of 
chains from a tractor, one to each ena of an 
eight foot cedar tree, and this senes quite 
well as a brush. 

Plantins Stolons 

Selected strains of creeping bent, and 
much Bermuda turf are obtained with run- 
ners or stolons. Bent is grown in row3 in a 
nurserj’, then the plants are lifted and the 
soil shaken from them. One method of 
planting is to pass the dirt freed plants 
through a feed-cutter and scatter the cut 
grass on a well prepared surface. The clip- 
pings are then covered with one-half inch of 
screened soil. Creeping bent does not pro- 
duce seed. 

The abo\ e method also represents the best 
way to plant Bermuda; howesrr, in most sit- 
uations, stems are tom apart and planted in 
holes 6 inches apart made with a sharpened 
stick. If the holes are made at a 45 degree 
angle, pressure with the sole of the shoe 
closes them. Bermuda can be grown from 
seed readily enough, but to maintain better 
strains they arc best grown from stolons, that 
is by planting portions of the grass plants 
themsches. 


Spring and fall are the seasons for planting 
creeping bent. For Bermuda only the spring 
is suitable. 

TURF MAINTENANCE 
Rolling 

After seeding, the area should be rolled. 
A tractor drawn or self powered roller is 
desirable for large Belds. A hand drawn one 
is satis&ctory for smaller areas. A water-bal- 
last roller half filled i$ about right for most 
soils. Use it nearly empty if the soil is largely 
clay- Should it rain as seeding is completed 
omit the rolling. 

Roiling is part of the regular upkeep rou- 
tine, necessary every late spring, and helpful 
at other times. Always roll only when the 
soil and grass are dry. 

Mowing 

The young grass should be mown as soon 
as It reaches the cutting edge of a mower set 
for the particular sport. From then on it 
needs cutting every few days, except that it 
should not be mowM during ram or when the 
land is muddy. If bad u'eather disrupts the 
schedule for three days or more, raise the 
adjustment of the machine to where it 
merely clips the top of the grass leaves, and 
lower it a trifle at each subsequent mowing 
as the routine returns to normal. Watering is 
likely to do more harm than good to newly 
sow-n seed, unless srty carefully done, by 
dislodging it or causing bare spots and 
clumps of crowding plants. It is better to 
wait patiently for rain on new seed. Estab- 
lishcu turf, nowes’er, may need irrgation in 
dry weather from June 15th to September 
Ut, when it should be given plenty. If pos- 
sible sprinkling is best done in the early 
morning, late afternoon in cloudy weather, or 
in the evening. It is best to water when the 
humidity is high. 

Regvior Periodic Feeding 

As long as the soil showa a pH rating be- 
low 7 spread limestone late cs-^' autumn or 
winter. \Vhcn spring growlh commences 
dress »ith the organic manure or chemical 
fertilizer that a soil test indicates may be 
beneficial. Repeat in late autumn. 
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There are three other elements that must 
he present in order for soil to be fertile. 
These are nitroeen, phosphorus, and potas- 
sium. If the soil test indiotes that one or 
more of the chemicals is low, materials con- 
taining the deficient chemicals are add^ 
when preparing the land. Furthermore, the 
turf would be topdressed with these chemi- 
cals for as long thereafter as semi-annual tests 
indicate that they ate in short supply. 

These essential elements ate termed the 
“Big Four." In addition, grass needs minute 
quantities of soolled trace elements. These 
are present in most fertile soils and are cer- 
tain to be present when manures, and other 
materials recommended to be spread at the 
same time as fertilizers, are used. 

To find out the suitability of any material 
offered or suggested, make up a mixture of 
one measure of the material and two meas- 
ures of soil from the field, with a teaspoon of 
ground limestone to each quart. Bore one 
fourth inch holes one and one half inches 
apart in the bottom of a wooden cigar box 
and fill it ihree-quarten full with the mixture. 
Sow domestic ryegrass seeds roughly one 
fourth inch apart, and with a flour-dredge 
sift on additional soil mixture to hide the 
seeds. 

Place outdoors during growing weather on 
the shady side of a building, or stand against 
a window indoors during the winter and 
water daily. If the young grass appean and 
grows to the point where it can no longer 
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support itself upright, and retains its green 
color without turning yellow, it may ^ used. 
If nothing grows, repeat the trial using one 
half and one-quarter the material. If Ine re- 
sults are no good do not use the material. 

SOWING SEED 

When. Seed may be sown any time in the 
northern half of the United Slates except in 
the midsummer months. However, certain 
times of the year are better than others. In the 
order of pretcrcncc they are (1) end of sum- 
mer (September), (2) end of autumn (No- 
vember), (3) during winter, either on frozen 
soil honeycombed by frost or on a snow 
covered suiface leveled and prepared ahead 
of lime, or (4) earliest spring (April or 
May). Seed sown in late spring or in summer 
will i^obably grow, but more than the aver- 
age crop of weeds will appear alongside the 
grass seedlings. 

How. The soil must be plowed, disced, 
tooth-hanowed or raked, or rototilled. The 
top layer should have organic manure or ma- 
teial containing the essential plantfood ele- 
rtientsadded to it. The desired type and quan- 
tity of grass mixture suited to the locality and 
to the purpose for which the turf is required 
should be obtained. The seed should be scat- 
tered very evenly over the surface. 

When seeding a limited area such as a 
tonis lawn, a bowling green, or a golf green, 
it can probably be done by hand. On a day 
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Correct Hide-bound Conditions 
If the soil is unduly hard under the turf 
in dry weather when contrasted with neigh- 
borhood areas, a condib'on often brought 
about by heavy rolling when wet, it can some- 
times be corrected by spike-rolling or per- 
forating the soil with an aeroficr or other 
punching device. Humus, rotted manure, 
mushroom soil or peatmoss may be spread 
along mth an equal bulk of coaise^ sharp 
sand. Then with the backs of rakes, or with a 
cedar tree pulled by a tractor, the materials 
should be drawn to and fro until they disap- 
pear down the holes. The quantities wry 
with the capacity of the soil to absorb them. 
As the fnaterials are used up, add more. 

Repair Turf Injuries 

Worn aieas around such places as tennis 
base-lines or baseball infields should be care- 
fully cut out to a depth of one and one- 
fourth inches. The c:^sed sur^ce should 
be whitened with fertilizer at one half 
pound per ID square feet, and roughened 
with a rake. From a ^eseT^•e of turf, mown 
and tolled as rtgubily as the courts, cut 
the necessary number of 12 by 12 inch 
squares of turf one and one-half inches thick. 
Place each in a loot square tray with one 
and one-fourth inch sides, grass side dowm, 
and share the soil side uilh a sej the bbde to 
gire a uniform one and o^^fourth inches. 
Lay the sods in position and tamp them 
to moderate firmness. Comcn and less than 
foot square holes are filled by cutting sod to 
shape with a mason’s trouel. 

A w«k before repair n-ork « started a 
bushel or so of topsoil mixed nith grass 
seed should be prepred. The approximate 
quantity of grass sew is one teaspoon to the 
quart. Keep the mixture in a shed for a 
week before using. Then, when the sods hare 
been tamped, scatter the pre-sown seed and 
soil, and brush it into the cracks. 

Patching in this way hal fertiliret 
bums, recognized by xwalchcs of dead grass, 
or spots where the /crtilizcf sprtadcr orer- 
bps. Fertilizers wsTl usually bum if they are 
pul on when the grass is wet or if too much 
IS used. Oil or gasoline dropped fiom a trac- 
tor or power mower will also bum grass. Tlw 
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tures for polo, football, soccer, and baseball 
fields may be worth from $1.00 per pound 
(where a small proportion of temporary 
nurse grasses are used in the mixture), to 
$1.40 per pound for a mixture consisting 
only of permanent kinds. 

WEEDS 

The worst weed for turf that is to be used 
for sports is clover. The principal objection 
to clover is that under wear it becomes 
^ngerously slippery. A second charge against 
it is that it stains tennis balls, shoes, and cloth- 
ing. A third disadvantage is that it deflects 
many a golf ball on a putting green. 

If soil tests indicate a pH reading of 7 or 
higher, reduce the alkalinity by two dressings 
per year of the following : 

Per Acre Pei 1000 tq ft 
Sulphate of ammonia 200 lbs. 5 lbs 

of alumina 200 lbs, 5 lbs. 

onreddedCTttlc manure lion 50 lbs. 

^ould the soil test indicate a pH reading 
Under 7, use gypsum instead of the annual 
Winter application of limestone. 

^ke the turf with lake-tecth filed to sharp 
points once a month during the mowing sea- 
son, the object being to comb up the clover 
iwnen and present them to the mower. 
Then spny the turf with a mixture of 2-4-D 
and 2-4-5-T amine, using two quarts per 
acre in 200 pllons of water, but reducing the 
dosage for low cut bent turf in a bowling or 
putting green to one-half the chemical. 

Another pesty weed is ciabgrass. In bent 
turf handpick it as early as it can be recog- 
You need not dig out the root, but 
should merely cut it with a sharp knife bc- 
nealh the surface. For mixed turf that is 
mown longer, spray with a dilution of one 
and one-fourth fluid ounces of PMAS 10 per 
in two and one-half gallons of water 
O'er 500 square feet. Reduce the chemical to 
One ounce per 500 square feet for turf less 
than six months old. Reduce it to three- 
fourths of an ounce for putting and bowling 
™rf. Three sprajings should be gisen at ten 
day intervals in spring. 

PMAS 10 per cent is also a proven preven- 
fj'e and control of various fungus conditions 
that attack turf. 
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Goosegrass or silver crab is similar to crab- 
grass, but is shiny. Cut the slender tough 
singje root just under the surface with a 
sharp knife. Old plants turn white as they 
mature. Treat chemically the same as for 
ctahgrass. 

TAtLE 17-5 
I4«w!itg Sehedtit 

Interval 

Surface ffeighf between 

of Cut Afowingi 
Jnelies Days 
Putting green, clock golf ii 1 to 2 

Bon ling ^ 2 

Croquet, golf faimay and tee, 
toque, tennis 1 2 to 3 

Badminton, baseball, basket- 
ball, cncket, hoisesboes, 
vonc)han 1V4 3 to 4 

Afcheiy, football, hockey, la- 
crosse, Nshball, soccer 1 Vi 3 to 5 

Polo, 10(3^ on the golf course 2 4 to 6 

Note: Make and sand a number of hardwood 
cubes, the sides of each measuring Vi, Vi, 1, IK, 
IVi and 2 inches, insert or atta^ 12-mch dowel 
stick handles, and mark the size clearly. Stand the 
mower on a bench and measure the distance between 
the cutting point and the bench top. 

Spurge ap^rs in summer in new lawns. 

It is one of the rubber plants, exuding a 
white sticky milk or latex when the stem or 
3 leaf is tom or cut. Raking to present the 
plants to the mower is helpful. 

A few yellow dandelions, or similar-look- 
ing blue-flowered chicory, may be killed by 
a slab with a wooden or hard rubber skewer 
wet with sulphuric acid. Wear rubber gloves, 
galoshes, and a rubber coat. The same treat- 
ment will take care of dock and plantain. 

For la^ infestations spray with 2-4-D. Be 
sure to follow the manufacturer’s directions 
exactly as given on the container, or the turf 
may be injured. 

Afanh pennywort and sheep’s sorrel are 
signs of an add soil. The leaf of the former 
is about the size and shape of a penny. The 
latter is a small native sourgrass with a hal- 
berd shaped leaf. 

Snakebit or liawkbit is an indication of 
hungiy land. The leaves are hairy, and the 
flower is like an onnge colored dandelion. 
Feitflizsr applications should eliminate it. 
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shape of the damaged spot often suggests the 
source of the injury, or by smelling the 
bumt-out spot it is often possible to detect 
the source. Make the same kind of potch- 
repair when turf is damaged by vehicles run- 
ning o\er wet turf; howesTi first try prying 
the turf up with a handfork. If possible then 
fill in with topsoil underneath and roH. 

On large damaged areas turfing is not prac- 
tical, so mix up a batch of mixed seed and 
top soil and store it in the shed for a week. 
Then fill the damaged areas, such as hoof 
marks on a polo field, the divots on a golf 
fairway or tee, the lug-skids on lacrosse, soc- 
cer, football or hockey fields, with this pbin 
top soil. On top of the plain soil scatta a 
skin of the presown mixture, and press with 
the shoe, or roll. The sore will become green 
in a day or so because some of the “divot” 
mixture will consist of ryegrass, which is 
very quick to germinate. 
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A clever trick is (o prepare a mirture of 
seed and soil six days before an important 
game. SO that the day after the game you can 
begin work on repairs. 

THE COST OF INSTAIUNO TURF 
Soil preparation is so varied that there h 
no general formula by which cost may be 
determined. Get a contractor’s figure for 
plowing, bulldozing the topsoil into heps, 
grading the subsoil, and returning the lop 
sod 

If iilc-drainage is necessary a contractor or 
a farmer could give a dose etimate of the 
cost. A local person could give a pri« for 
discing and harrowing or rotolilling the fin- 
ished surface, sowing, brushing, and rolling. 

The cost of seed varies from year to year, 
and there is a great difference in the va^^ 
tics. Dent seed for putting and bowling 
greens may cost up to S1.75 per pound. Mw- 


TAIU 17^ 
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Not included ate bulldozet, plows, discs, toelh kattoms. and wmilat implements requited only in the eonstiue- 
tion, and which ordinarily would be supplied by the coninctor 
Tractor, medium, li|hti wi(h rubber tires and stclle 


ter, tractor dnnn 


Pick up truck 

Wheelbanow], pneumatic tires 
Rollers, hand, water ballast 


Soil-saeen or shredder 

Fertilizer spreader, small, hand 

Fertilizer spreader, medium, hand 

Fertilizer spreader, large, tractordrawn 

Seeder, Cyclone, small, hand 

Seeder, wheelbarrow, hand 

Seeder, large, tractordrawn, broadcast 

Mowers, hand 

Mowers, medium, power 

Mower, large, self-powered or tractordrawtj 

Scythes 

Scythe sharpening stones 

Sickles or grass hooks 

Grass shears , , , 

Lawn Sweeper for gathenng trash and leaves 

Chain harrow 

Flezible steel mats 

(Both above for distributing matenals ) 


Champion sod cuti 
Sod litters, hand 
Tutftfpainng disc cutters, 2 to 12 inehdiametef 
Tampers 

Sprayers, hand, knapack and power 

dusters, for applying insecticides and fungicides 

Sprinklers 

Ifose , 

Hose aceessones; washers, menders, couplers, nozzles 

Sotl-soaket for deep w atenng 

Fhme shooter gun 

Sod testing kit 

Mole traps 

Barometer, w et and dry bulb thermometer 

Forks, hoes, shovels, spades 

Rakes, steel, fiat spring, wood 

Troweh 

Birchbrooms 

Bamboo poles. IS it , for distributing dew and worm- 
casts 

Reserve supply of seed, screened soil, plant foods 
Reserve supply of insecticides, weedicides and fungi- 
cides 


•The tools listed are based on ie^-,emenb needed to maintain the grounds and pUy area surround- 
ing a high school of approximately IS to 25 acres, ora imighborhood park of^proximate^ /he same size. 
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Knofweed or Inofgrass tells of compacted 
land. It may be seen where people walk or 
where mowing tracks con^’erge. Run a spike- 
roller o\-er the patches or prick them with a 
prden fork, then rub in coane, sharp sand. In 
the winter the patches are brown. If they arc 
not hidden by snow, bum them with a Bamc- 
gun or blow-torch. 

Chickweed and mouseear are matting 
weeds. If few, scarify each mat with an old 
time curry comb obtained at a harness store 
and then scatter grass seed. Follow with 
monthly dressings of arsenate of lead, fi\-c 
pounds per 1000 square feet. For large areas, 
spray with one pound sodium arsenite dis- 
soKxd in 100 gallons of water for one acre. 
Repeat in se\’en to ten daji. 


SOME TURF PESTS 

Ants may be killed by spreading one-half 
pound of fi\-e per cent dilordane dust pet 
1000 square feet, first muring it with a 
bushel of sifted soil or dry sand. 

Army-worms, cutworms, soJ-webworms 
and grasshoppen may be controlled with a 
poison bail. Take twt) and one-half pounds of 
bran, one-fourth pint Paris greetJ, one-half 
pint of molasses, and one pint of w-ater. Mix 
up as many hatches as are necessaiv to place 
small ^bs of the mixture six inches apart 
Keep dogs and cats away and sweep up after 
three da)^. 

Chloidanc may also be used. Spread one 
pound of the five per cent dust on es-ery 1000 


TAItE 17.7 

Sfd Ur W^tkltfUr. D. C, MorfI f* fS* Artth 


(Saw iprtag or aotnina.} 



Sitnoy tuff 
withia 
lOQatSts 
of amt 

5usu>7 turf 
iAUod 

Shaded or 
part^ 

shaded turf Bentgreeni 

Pob 

fields aad 
airports 

ftuamyr vuizttxs 

Salt grasses 

Lbs at 
os. 

ths.or 

08. 

Lhs.or 

08. 

Lhs.or 

08. 

Lhwor 

os. 

SasiiJc 

W*®!* Idsnd (Cokrohl) 

ILghbod 

Vtlvet 

5 

5 

■j 

5 

5 

5 

’5 

25 

25 

25 

‘5 

filuegrasses 

KentneW 

Merion B 27 

Stadeblo^riH (Bird grass) 

ni. Of nhliee 

io 

55 

10 

10 

45 

id 

55 


50 

Smooth ktrnie grass 
'-‘Wed »l«at gms 

... *TeuroiAiTv*iirtTW 
(Norx grasses for quick cxn-erage; 
uwy disappear in time.) 

Redtop 

MeidowfoCTie 

^®fcscne 

or pass 
‘AJiBesfac r»e trass 

10 

io 

to 

id 

10 

id 

25 

5 

10 

id 

10 

id 

Total 

100% 

100% 




to »wp«l 000 *q ft. 

Pweot ^ 

IWIto. 
150 Ita. 

llkibs. 

ISOB*. 


Kn]3i 
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Son* Flosn Tarf foift 


Snow AfoW Caused by Typula itoana When snow 
disappears in February or March, many perfett 
circles 2 inches to a foot m diameter of »hit 
ened grass are disclosed The dead leaves art 
glued together with a fungus 
Remedies include Acti-dione, CaloOor. 
CaloCure, PMAS 10%. They may be used as 
a preventive last thing before winter sets m or as 
a cure at winter's end if the trouble ti found. 
The white circles may be raked to break open 
the stuck leaves 

Damping Off Caused by species of f^thium. When 
seedlings are overcrowded and kept too moist 
they wul often die off in groups \\'hen normal 
conditions return, re-sow the area at one-half 
the onginal rate, first shaking up the seed m a 
container with Arasan seed disinfectant. 

Dollar Spot Caused by Sclerotmia homoeocaipa 
From Apnl through October many spots of 
wihite dead mss the sue of a sihet dollar may 
show up, and may inaease in number daily, but 
seldom in size. Remedies include Aeli-dione. 
Cadminate, Craig Sll, CaloChlor, CaloCure. 
duPont 5J1, PMAS 10%, Puratutf. Putaturf 
177. Semesan, Special Semesan. 

Brown Patch, Summer Blight Caused by Rhizoc- 
tonia tolani From mid June througli Seplem 
bet circles of diseased grass may appear, with a 
dusky margin where the fungus is active. If isot 
heated the eirelea will grow to S feet in diam- 
eter or mote Drop everything and apply one 
or other of the folIowiM controls Acti-dione. 
CaloClor, CaloCure, PMAS 10%, Putaturf. 
Semesan, Special Semesan, Tersan 71. 

Copper Spot. Caused by Cloeoccreospota torgbi. The 
numerous small patches ate simibt to those of 
dollar spot, but they are coppei-ied. They are 
likely to appear from June through September. 
Tty one or other of the following! A^i-dioiK. 
Cadminate, Ciaig 531, PMAS 10%, Funtuif, 
Puratutf 177. 

Pink Patch. Red thread Caused ^ Corticnun fuci- 
foime. Turf is killed m patches up to a fool 
across in mid May. Reddish threads of fungus 
protruding from the felted leaves give a pink 
lint. Controlsi Cadminate, Ctaig, Furaluif \^. 

n tcfctdrng Afefifrrg Oat, Gfiag Oat, 

Out, Black Mold. Caused by Helminthospos- 
ium and Curvulana varieties. In this rtoup the 
fading leaves are seen under a magnifier to be 
blotched with netted, brown, yellow, or rrt 
spots. Recommended controls ate Acti-dioiie, 
Semesan, Specul Semesan. 


the position of the mycelium, which may be 
called the fungus' roots, occupying a strip oi 
ground 3 feet wide around the mushrwms, ana 
close to them; spike-toll over the mycelium, and 
treat with PMAS 10%, or other control. 


How TO ArpLY Funcws Covtaots 

AcK-dione Package contains two vials. 

and ferrous sulphate. Dissolve m from 7M » 
37H pllons of water and spray onto 751KI 
$<|tiate feet. 

Cadminate Half-ounce in water of any convenient 
amoiint on 1000 sqiure feet as a preventive. 
One ounce per 1000 square feet as a cure. 

CateCfor Ma 2 ounces with any convenient quan- 
tity of dry sand, say one-halt bushel, 

1000 square feet as preventivr, u« double this 
rate should the trooDle get through. Use water 
instead of sand if preferred, but keep stirred 

CaloCure. Two ounces per 1000 square feel mi^ 
with any convenient amount of sand or walr. 

Craig 5JI and doPont 5JI. Mis three ounce* pCT 
1000 square feet m ten gallons of water ot hair 
bushel of screened soil or dry sand, as pre- 
ferred. 

PMAS I0%- For ilhtetic fietds and b«Ti* 
ounces in 5 gallons of water sprayed on 1000 

r e feet Half this amount in 5 gallons for 
!y mown bowling and putting greeM._R^ 
peat three times at ten day intervals »metim« 
the 10 pet cent rolution is not obtainable locally 
and a weaker strength has to be usrf, tbw 
proportionally more of the chemical is mired 
with the water. PMAS 10% is the wonder 
chemical, it is a reliable fungicide, and a weedi- 
cide also. It is much us^ for the elimination of 
ciabgrass. 

Purafuif hfeicutic. Half-pint in 50 gallons of wa- 
ter on 600 square feet. 

Puratorf 177. A cadmium fungicide. Pound makes 
lOO gallons of spray, coven 10,000 to 12,000 
feet. 

Semesan. Four to eight ounces pet 1000 square feet. 
Specuf Semesan. Three to four ounces per 1000 
*l«*n: ftet. fifhet of the above (wo may Ac 
mixed with 10 gallons of water or half a bushel 
of screen soil or dry sand. 

Tersan 7S. Three to five ounces per 1000 square 
feet, mixed with 5 or 10 gallons of water. 

Spzcixl Not* 


Fairy Rings. Circles of mushrooms ot toadstools ^ 
peanng in warm, damp weather in spnng or fan. 
^g may be yean old and enclose acre*. Top- 
dressing with fertilizer will help, but the condi- 
tion is relatively unimportant. You may plot 


»<wi* ^ remembered that no one remedy is 

*W per cent effective; it is therefore wise to repeal 
spiwing or dusting at seven or ten day mtervals. It 
B Mso desirable to change the control from time to 
hme. ‘‘ 
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roots. Both may be controlled with five 
pounds of ten per cent DDT or with ten 
pounds lead arsenate per 1000 square feet. 

Earthworms in reasonable numbers are 
helpful, but if excessive they become pests. 
Ten pounds arsenate of lead per 1000 square 
feet, watered in, will hold them in check. So 
will a refined wormkilling grade of mowrah 
meal at a half-pound per square yard, well 
washed in. The effect is immediate and spec- 
tacular if conditions are right (warm, damp, 
cloudy weather). They may also he killed 
with chlordane, preferably in the emulsion 
form. Observe the strength of your emulsion, 
then use enough to furnish twenty pounds of 
actual chlordane per acre. Add the amount 
of water recommended on the package. 

In recent yean a new earthworm called 
the oriental earthworm or stink worm has 
niade its appearance in the northeastern 
states. It is 6 to 8 inches long, with a diaro* 
etet of one-fifth of an inch, and often light 
green on the upper surface. It is hard to kill, 
and usually needs a second treatment of 


chlordane in the fall, if the first was giv’en in 
the spring; or in spring if the fint was given 
in the autumn (twenty pounds at each oc- 
casion, forty pounds of chlordane to the aae 
inall). 

TABLE 17-9 

lt*eomme»d9d ter Sowing btJow 35ft forelM 
ffevel faadf 

Spring Fall 
Ujs.of Lbs or 

PeUfAKENT VAHIEir ozs. ozs. 

Btnnuda grass, for ^ land 1 .qq. 

Carpet ^ss, for moist acid land ( 

Teupoaaiy vaeieties 
(They generally disappear in spring. ) 

Redtop • . 25 

Domestic lye grass 75 

Total iOO ioo 

Amoanlstosow. perlOOOsq ft. 2H11>$. 

peracre JOOlbs. 160Ibs. 

~ • Bennuda grass oi Carpet grass, depending upon 
ubether the area is normal ana reasonably dry, or u 
manhy. 
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square feet mixed with a bushel of dry 
screened soil. Water it in after spreading 
Chinchbugs are gray, quick moving crea- 
tures the size of the head of a pm. With 
their thousands of companions they kill grass 
in large irregular shap^ patches that often 
turn brick red during hot summer weather. 
To destroy chinchbugs, scatter one^half 
pound per 1000 square feet of fi\-e pci cent 
chlordane dust, mixed with one-half bushel 
of screened dry soil. Repeat with another 
one-half pound mixed with soil two houn 
later. 

White grubs of the May beetle or of the 
Japanese beetle may feed on grass roots close 
under the soil surface, giving the effect of 
walking on a rug. Five pounds of a ten per 
cent DDT compound spread on 1000 square 
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feet, miting first with a bushel of dry soD 
can be used to destroy them. Wear a rtspira- 
tor Turf may be grubproofed by spreading 
and washing in ten pounds arsenate of lead 
per 1000 square feet. 

hfoles arc attracted by earthworms and 
grubs. Bury a pair of gloves for a day to r^ 
mo\e human scent. Then while wearing 
them open a package of poisoned pellets that 
can be purchased at a supply store, male 
botes at six foot intersals in the mole-runs 
and drop a pellet in each, hfoles will avmd 
anything carrying the smell of your hands. 

Turf pests of the South and mid-&uth 
area include the fat two inch white grubs of 
the June beetle or figeater, making what Iwk 
tike scry brge wormcasts, and mole crickets 
that act like small moles. They live on grass 
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R«c«»n««4«d S«44 MliftrM <k* UM4*ifk 3S»k t» tortM 

(Sow every ipfin|and autumn.) 


Shaded or parity Polo field]. 

Sunny lurt shaded turf BenffreenJ airport! 



Spring 

Fall 

Spring 

Pan 

Spring 

Fall 

Spring 

Fall 

Pexkamcnt vaKiETies 

Lbs 

Lbs 

Lbs. 


Lbs 

Lbs. 


Lbs 

Sent grasses 

oro» 

oroas 

oro«. 


oroas. 

area. 

Highland 

5 

5 







II 



'5 

i 

15 

30 



Bluegiasses 









Shade hluegiass (Bird grass) 



15 

15 





Fescues 









Chewing's, FT-t, or Illahee 


45 

45 

40 



20 

30 

Smooth hrome 









Crested wheat 







10 

to 

Bermuda grass 

50 


55 


50 


30 


TeMPO»A»Y VAEtETtlS 









(Nurse grasses; they 
disappear tn time.) 

Red top 

Meadow fescue 


ID 


to 

20 

40 


io 

Alta fescue 

Perennial rye grass 


40 


io 



10 

15 

Domestrciye grass 







io 

25 

Total 

100% 

100% 

100% 

100% 

1007. 

100% 

100%, 

100% 

Amount to sow, per lUUU 

2W 

2Vh 

ZVh 

2V% 

2 



2W 




ns. 

Ibi. 




lbs. 


lbs 

ns. 


too 

lbs 

75 

lbs. 

75 

lbs. 

100 

lbs. 

100 

n». 


TENNIS COURTS 


Unless a grass court is kept in excellent con- 
dition, almost any other surface would be 
better, and yet there is no finer playing sur- 
face than properly maintained grass. 

And so grass courts arc out for most 
schools, colleges, and playgrounds. There un- 
doubtedly would be many more good tennis 
players if there were more grass courts. 
V^en great tennis players meet to dedde 
championships they are expected to play 
their Iwst; therefore, the important diam- 
pionships are played on grass. A few of the 
^ig^ tournaments are the Challenge Round 
Cup Matches and the United States, 
British, and Australian Championships. In 
spite of considerable experimentation and re- 
surface has been deseloped on 
which the game can be played as well as 
On grass. Most players who learned to play 
On other surfaces have found, on becoming 
attorned to turf, that their shots are more 
cnective and their skills greater on grass 
Murts. The reasons are not hard to find, for 
the grass surface rewards finesse, subtlety, 
and strategy more than any other. The effect 
ot smn is greater on grass than on smoother 
and harder surfaces, just as new felt on a bil- 
liard table imparts more "English" to the 
ivory ball than does an old covering worn 
smooth. The delicate drop shot and the stop 
'^llcy may be employed to advantage on 
whereas it is dangerous to attempt 
bard courts. And, strangely enough, 
speed, power, and aggressiveness are also 
more effective on grass. The reason? The 
unce is lower, leaving less time for the 
^ reach the ball while it is still play- 
V *0. And furthermore, a good grass court 
as no rival for sheer enjoyment of the game. 

* dust, and dirt from most other 
urtaces are lacking on grass. Grass is cooler, 
and much easier on the feet and 

^•es. 


problems to be faced in the building 
maintenance of grass courts ate so many 
0 so varied that it is not feasible to discuss 
em in this chapter. Climate, character of 
0 soik types of grass and numerous other 
important bearing on the sub- 
* those interested in the subject it is 
^Jgested that a perusal of the pamphlet 
* «nrm Court Turf Management Practices at 
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Leading Eastern Clubs and Notes on Main- 
taining Grass Courts" by H. Alfrede Langben, 
issued by the United States Lawn Tennis As- 
sociation, be made. 

PLANNING A COURT 
How To Lay Out a Tennis Courtr 

Most accurate results are obtained if a tennis 
court IS laid out by a civil engineer or compe- 
tent surs'cyor using proper surveying instru- 
ments. However, if such services are not readily 
available, aderjuate accuracy can be obtained 
with the proper use of two good 50 fool tapes 
as indicated below. 

All courts should be laid out for singles and 
doubles play. Howeser, since the same lines — 
except for the side line extensions for doubles 
play^re required for each, it is best to first 
lay out the singles court, establishing the lines 
sfiossm in the diagram [on page 269. This dia- 
gram shows only one half of a singles court; the 
other half is exactly the same]. Courts should 
be laid out with the long way north and south. 
First establish the net or center line. TTiis is 
done by dnving a peg at Point A, then a second 
peg— ^27 feet hem A — at Point B. Then take 
the two fifty foot tapes and attach their re- 
spective ends to the pegs A and fi, On the first, 
which will determine the side line A — E, meas- 
ure off 59 feet and on the second, which will 
determine the diagonal B — E, measure off 47 
feet 5H inches; pull taut in such- directions 
that at these distances they meet at Point E. 
Drive a peg at £. Then establish point D in a 
similar manner. The distance from E to D 
should be 27 feet, the same as from A to B. 

Check this for accuracy before driving peg 
at D. Point F, 21 feet from A, and point C, 21 
feet from B, should then be established and 
pegs driven at these points. This provides the 
lower (or south) one half of the court. The 
upper (or north) one half is determined in a 
similar manner. This completes the boundaries 
for the singles court. The doubles court bound- 
aries arc established by prolonging the base 
lines from points E & D on lower half and simi- 
larly for the upper half 4 feet 6 inches in each 
direction and joining the four new points to 
establish the side lines for the doubles court. 
The doubles court is actuaHv 9 feet wider than 
the singles court, with side lines parallel to 
those of the singles court. 

* From "Care and Conjtrartioo of Tennii 
Courts'* quoted by permission of Ihe United States 
lawn Tennis Association. 
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TENNIS COURTS 


Waller L. Pate 


TliERE IS SOME COUBT AS TO THE LOCATION OP 

the first lawn tennis court in this country. 
It was either at the Staten Island Cricket and 
Baseball Club located at Camp Washm|ton 
(now St. George), Staten Island or at 
Nahant, a small town on the coast a few 
miles from Boston The preponderance of 
evidence, however, gives the Staten Island 
site the call, and the credit to Miss Maty E. 
Outerbridgc who brought from Bermuda in 
February 1874 a net and some racquets 
which she obtained from British military 
officers then stationed there. Miss Outer- 
bridge’s brother, Eugenius H. Outerbridgc, a 
director of the Club, arranged to mark out a 
court and to set up the net on the dub 
grounds. That first court would have a bi- 
zane appearance to the present day tennis 
player. The regulations (English) speafi^ 
an hour-glass shaped court, 24 feet wide at 
the net, base lines 30 feet wide, distant 39 
feet from tbe net and service lines parallel 
to the net at a distance of 26 feet therefrom. 




The surface was, of course, turf. P?* 
was known as “Lawn Tennis" and at 
ginning it was played only on grass. 
growth of the game was so rapid that other 
surfaces had to be employed 'tecause of the 
scarcity of available lawn and the high cost 
of construction and upkeep. And so, 
tably, surfaces more seniceable and durable 
soon came to be more and more prevalent. It 
IS estimated that today less than three pet 
cent of the courts in l^is country are grass. 
The remainder consist of a score or more dj- 
ferent types such as cement, asphalt, board, 
clay (of many different kinds), and tuttnet- 
ous other surfaces constructed by many dif- 
ferent business enterprises and given many 
different trade names. 

Ihe purpose of the chapter is to assist 
those who must decide on the type of court 
theyare about to install. 

Unless cost of upkeep is of no considera- 
tion, unless the court may occasionally be 
closed to play, and unless there is sufHcient 
space behind the base lines so that those 
Imes may be moved back and forth from 
time to time, grass should not be considered. 

U4 


Teanif eoart layott tor tiogUt eint deablti. 



ALLEY 
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Factors In Selecting Court Surface 

Many factors must be considered in select- 
ing the type of court best suited to those 
who will use and maintain it. Among them 
are climate, cost of construction and upVcep, 
preference of the players, amount and stand- 
ard of play. There arc a score or more of 
court surfaces to select from. The advantages 
and disadvantages of the better known t)pcs 
are discussed in the following pages. 

Most of them fall into one of two groups: 

1. Porous surfaces that allow water to seep 
through to a porous base, where it is partly 
disposed of by drainage, and to some extent 
draw moisture to the surface in dry weather. 

2. Non-porous surfaces through which wa- 
ter docs not seep to the base but drains from 
the surface. 

Although the size of a doubles court is 78 
by 36 feet a surface of at least 120 by 60 feet 
is required to orovide adequate space be- 
tween the base lines and the backstops and 
beyond the side lines. If courts are Imilt in 
batteries net posts between courts should be 
separated by a minimum of 6 feet. Avoid lo- 
cating the court on low ground or where it 
would be subject to drainage from higher 
terrain. Select ground that is well drained 
and that requires a minimum of gndmg and, 
if out doon, lay the court in all cases with 
the long axis north and south so that players 
will not have to face the sun. In the north 
the best orientation will be 10 degrees West 
of North by 10 degrees East of South. 

Types of Surfaces 

As already indicated, in general all courts 
fall into one of two general categories, porous 
(pervious) and non-porous (impervious). 
The first group includes grass, clay, En-Tout- 
Cas and types known as “Fast Drying,” sur- 
faces through which water drains to a greater 
or lesser extent to the base. The second in- 
cludes, cement, concrete, asphalt, and mix- 
tures of all three, from which water drains 
from the surface and none seeps through to 
the base. 

Porous Courts 

Clay court*. It is estimated that approii- 
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nutcly 75 per cent of all courts in the ^ted 
States are made of some kind of cby. This is 
due chiefly to the low cost of eonstmction, 
and that while raw clay varies in quality, and 
to some extent in color, good clay suibble 
for courts is available in most sections of the 
country. 

Advantages. The surface an w kfpj 
smooth by drag brushing and rolling and 
when m good condition the rebound of the 
ball ts seldom deflected. Clay surfaces are 
rasoTubly asy on the eyes and f^, balls 
discolor only slightly and war fairly well. 
They will stand up well under continuous 
hard play. . 

Disadvantages. Cby dries slowly and is 
ntipfajuble when even slightly wet. Many 
pbying hours and daj's are lost beause of 
ram. WHien very dry and hard, balls bounce 
too high for proper stroking and the effect of 
spin is considcnbly reduced. They require 
rolbng and lining with white liquid (lime) *1 
last every day and reconditioning 
spring. TTicy tend to become dusty and fa 
soil clothes. Fabric tape should not be used 
for lining. Meta) tape may be used but is not 
recommended beause it deflects the boun« 
of the ball and when loose presents danger 
of tripping ph)tr$. 

Maintenance. Clay courts should be rolled 
and maiked once or twice daily. The playing 
surface should be brushed free of loose sand 
and dirt, wet down ach day after pby, 
and tolled before play the following morn- 
ing. Before sprinkling, all uneven spots 
should be smoothed and leveled and depreS' 
sions filled with clay. An appliafion twice a 
yar of 300 to 400 pounds per court of flaked 
alcium chloride is recommended for clay, 
Har-Ttu, and other composition porous 
courts. It is best applied after sundown. It 
should be spread evenly over the entire ara. 
If fabric tape is used for lining it should be 
brushed to remove all calcium beause the 
chemical tends to disintegrate the tape. Un- 
der most conditions the calcium will dissolve 
over night by absorbing moisture from the 
ataosphere. The next morning the court 
should be lightly watered and then brushed 
and rolled. If any calcium remains on the 
court in the morning the court should be 
well watered before brushing and rolling. 
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tions for each contestant and mates for 
quicker drainage, but is objectionable from 
the plajing standpoint because it reduces 
the height of the net by the fall from the 
Vase Vine to the net, rnaTdng two surfaces in 
different planes whereas the entire playing 
surface should be in one plane. 

The side to side method should general^ 
be used also for non-porous surfaces but the 
problem of drainage is much less important 
for such courts. 

CONSTRUCTION SUGGESTIONS 

It is not possible to deal adequately with 
the many methods followed in court con- 
struction in a limited chapter. In planning to 
build a court the first step is to decide which 
of many ty-pes best suits your requirements 
and preferences and then consult some re- 
liable concern which builds that type. 

To be sure of building a satisfactory and 
dunble court there must be proper sub-grad- 
wg. adequate suWrainage and a cinder or 
crushed rock base. Some builden prefer ctn- 


dess, others crushed rock. Although it is 
somewhat more expensive, crashed lime- 
stone is prefened by some builders because 
cinden may disintegrate and compact, which 
wtB cause the surface to drop and dog sub- 
surface drainage. 

In lereling or excavating, care should be 
taken not to bury any turf, weeds, or vegeta- 
tion of any sort. All vegetation should be re- 
moved before leveling and the roots of trees 
should be taken out as kr as possible, and 
roots near the court should be cot back as 
much as possible to prevent their growing 
out under the court. 

Proper leveling, particularly where filling 
is necessary, is very important for any type 
of court to guard against settling of parts of 
the surface. The most economical way of 
leveling is to fill in the lower section with 
soil taken from the higher section. Fre- 
quently it is possible to excavate just enough 
to fill in the lower area. To asoid settling, 
filling should be spread in layers a very few 
inches m thickness and each layer should be 
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The first application should be made m early 
spring and the secxmd during July or August 
Clay and grass courts are sometimes un- 
playable for an entire day or tuo after a 
heavy rain. However, "Fast Drying” surfaces 
have been deseloped that are playable within 
an hour or less after a hard ram, which gives 
them a considerable advantage over clay and 
grass in that respect. 

Grass Courts 

The advantages and disadvantages of grass 
courts have been covered at the bepnning 
of this chapter. In summary, they make the 
best playing surface and the most difficult to 
maintain. 

En-lout-cas Courts 

These courts represent a composition ma- 
terial of crushed mineral laid on a clay base. 

Advantages. Very fast drying, non^lare, 
easy on feet and leg muscles, bounce and 
action of ball probably nearer that of grass 
than any other surface. Balls wear well, lose 
little weight, and discolor very little. 

Disadvantages. High installation cost and 
maintenance. They require heavy daily 
watering and much rolling. If played on 
morning and afternoon, they should be 
watered and rolled before each session of 
play. 

Fast-Drying Courts 

Courts may be built nearly level since the 
drainage is largely through the porous lop 
surface to a cinder, ash, or crushed rock 
base. A dozen or more concerns build this 
type of court and each has its own brand or 
trade name, but in general all have many 
similar characteristics. All have a porous top 
surface made of pulverized materials mostly 
mineral of various kinds and all have most 
of the advantages of clay courts and few of 
the disadvantages. 

Non-porous Courts 

These include concrete, cement, asphalt, 
and mixtures of those materials. For con- 
struction detail and specification see Chap- 
lets 15 and Asphalt and Concrete Sur- 

^ Mvantages. Little or no maintenance is 
required, and no rolling. Can be played on 
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the year round. Lines arc painted and last 
indefinitely. Always accurate rebound. 
csl of all courts. Playable one hour or less 
after heavy rain. May be finished m any 
color. Black, red, and green arc the most 
popuhr. Because of absolutely true bounK 
players acquire great confidence in ground 
strokes and half volleys. Many of our great- 
est players learned to play on concrete 
courts. Among them are Budge, Krarnn, 
Vines, McLouglilin, Johnston, Schroedet, 
Mako, and Doeg. 

Disadvantages. Balls bounce too high, out- 
face has little resilience. Under a hot sun w 
surfaces absorb a great deal of heat and ^ 
come hot underfoot. In freezing 
cracking and heaving (buckling) of 
and cment may occur if improperly laid. 

Gups feet too tightly— prevents sliding so 

that running and stopping arc jarring and tir- 
ing. Severe on feet and leg muscles bcause 
of Its stonclikc hardness and rigidity. Ho^ 
ever, some companies build such courfa with 
some resilience and ’’give” by introduci^ 
certain ingredients, such as cork and robber, 
into the surface material. 

Drainage af Nen-porou* Courts 

There arc three types of drainage for pe^ 
vious courts: 

From side line to side line 

From end to end 

From each end toward the net with a nar- 
row gutter (4 inches, covered with a heavy 
metal grille) running across the court di- 
rectly under the net and dropping in depth 
gradually from one side to the other to carry 
00 the water. 

TTie fint is recommended particularly for 
porous courts. It gives neither pbyer an ad- 
vantage and does not impose a handicap on 
cither. The rainfall flows a shorter distance 
than from end to end, and in case of porous 
courts, washes away less top dressing and re- 
duces the possibility of gullies. 

The second is objectionable because the 
water from the higher side flows onto the 
lower causing puddles to form near the base 
line. It delays drying, makes the lower court 
play slower for a longer period, and creates 
***^cq'Jahty of playing conditions. 

The third presents the same playing condi- 
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W. A. Burnham Company, 1608 Elman Street, 
Houston 19, Texas 

Layhold, non-porous, $T.J0 to $4.00 pet square 
yard 

Grasstex, non-porous, $4.40 to $5 00 per square 
yard 

Limestone, non-porous, about $2000 
In black, red, or green colors 
David Sedgwick Durant, Inc., Oblong Road, Wil- 
liamstown, Massachusetts 
Asphaltic (Red or green), non-porous, cost 
about $2500 

Tuff-Turf (Red or green), non porous, cost 
about $2700 

Clay, porous, cost about $1400 
Clay with composition surface, porous, cost 
aixmt$1600 

R- C. Feise Co , Naibetth, Pennsylvania 

Corlturf, greerr composition, non-porous. C(Bt 
$4000 to $5500 

TeniSex, green composition, non-porous, cost 
$5250to$4250 

Tenito Royal, green composition, porous, cost 

$i000to$4c50 

Teniko Commander, clay mixture, poroos, cost 
$1200 to $1500 

Har-Tru Corporation. 100 East 42nd Street, New 

Tfork 17 , j5.Y. 

Har-Tru, fast drying composition courts, porous, 
wst $3000 to $7000 

Cene Make Tennis Court Construction, 2601 Wav 
wiy Drive, L« Angeles 39, California 
Concrete courts, non-porous (Cost about same 
as high grade composibon courts) 
pock, brown, red brown, green 
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The Markath Trading Co., P.O. Bos 102, Ryder 
Station, Brooklyn 34, N.Y. 

Eii-Toat-Cas, porous, cost about $4000 
Peertu-Gceen Tennis Court Co , 9 Crescent Beach 
Drive, Huntington 12, N.Y. 

Ciasstex, non-porous, cost about $4000 includ- 
ing fencing 

Penna Green, fast drying composih'on courts, 
porous, cost about $2900 

C R Peterson Construction Co., 5659 No. Newark 
Avenue, Chicago 31, Illinois 
Peteco ABtt'cather Non-porous Emulsion 
^uft, green and red. cost about $3400 
Peteco Lay-True Creen Porous, fast drying, 
cost about $3000 

Tennis Courts, Inc., 101 Park Avenue, New York 
17. NY 

Fast Drying composih'on courts, porous, all 
weather with permanent lining fapes. Cost 
about $4000 

Asphaltic constructwn non-porous courts (ted 
or green), lines painted, cost about $5000 

Othu Tatnrts Court Suaotat or Good 
Reputatiok 

Dixieo, Box II, College Park, Ceorgu 
Green-Lawn Tennis Court Co., Coif Lane, Hunt- 
ington 5, N Y 

M. R. Lane & Sons, Ardmore, Pennsylvania 
Rubien Coostniction Co , Westfield, New )ersey 
Sim Cote Products Co.. Gtaoville, N.Y. 

Shtainka Owulrurtion Company, 7173 Delmar 
Boulevard, St Louis 5. Missouri. 
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heanly rammed, preferably with a cateipillar 
tractor or very heavy roller. Watenng the fill 
will help pack it hard and firm. 

Great care should be taken in constructing 
the sub-base because the court wiU not be 
satisfactory unless it is properly constructed. 

If cinders are used for the base they should 
be clean mixed boiler cinders from any in- 
dustrial plant. For one court, 120 feet in 
length by 60 feet in width, approximately 
180 cubic yards are necessary for an adequate 
foundation. Before being laid, cinders should 
be screened to pass through a one-inch screen 
to get about 20 per cent of the bulk. These 
fine cinders should be set aside (or use as 
the lop layer. Tlie bottom lajer should be 
laid evenly and leveled to about 4 inches in 
thickness after tolling. To level and to keep a 
uniform thickness leveling pegs should be 
used, but should be withdrawn after they 
have served thcit purpose. For leveling, a 
heavy roller (three to four tons) should be 
used, and in dry weather the cinders should 
be well watered before rolling, llie fine 
cinders should then be laid down one inch 
thick by^the use of screed strips and a straight- 
edge. the fine bvec of cinders should be 
tolled not more tnan twice as it is not ad- 
visable to get this layer too firm and solid 
because it may affect the affinity between the 
surface material and the fine cinders. It will 
help a good union between the surface and 
the layer of fine cinders if, immedutely be- 
fore laying, the surface cinders ate raked 
lightly so that they will be loosened slightly. 
The base should be confined by adequate 
curbing of treated timber, brick, or concrete. 

Steel net posts should be installed and set 
? feet outside the side lines m concrete bases 
and made removable by using "sleeves." 
Wooden posts are not recommended but if 
used should be locust or oak, treated with a 


preservative and deeply and firmly embedded. 

It will pay to install substantial fenang of 
heavy guage galvanized wire (chain Imk is 
prefened) of not more than 2 inch diamond 
mesh, at least 12 feet high and a minimum 
of 20 feet behind the baselines. The rear 
fences should extend about 10 feet beyond 
the side lines. One side of a singles court 
should be entirely closed. An opening on flie 
other side may be left for spectators. When 


buslt in batteries there should be no fend^ 
between courts. Fencing should be attachw 
on the inside of the posts. If placed on the 
outside of the posts, the balls will bounce 
inail directions on hitting a post. 

Location. The court should have shelter, 
particulatly from prevailing winds, and Irave 
the same background at each end— pref«- 
ably green in color. Background of open sky- 
line should be avoided, llicrc should ^ 
paths or roads at cither end or any other 
condition that permits movement. Shadows 
should be avoided as much as possible. 
Choose a nearly flat well drained area with 
room for placing additional courts. Avoid 
large trees because roots will work under me 
surface and leaves are a nuisance in the fall 
and shadows an ever present annojance. 


COST 

Tlie cost of courts listed below does not 
include grading and fencing, and, natuiwy* 
will vary according to local labor costs. 
cost will also vary, to seme extent, in diffCT* 
cnl parts of the country. Nevertheless, the 
following table gives the approximate cost 
of various types of courts. In referring to 
the table it should be kept in mind that a 
single court comprises about 800 square 
yards, white m a battery of two or more the 
average is about 600 to 750 square j'ards p« 
court. 


T)pc of Suffice CoifperSquareTard 


Quick drying coTnposition-~such 

•5 IIw.Tru ..r. 

An weallier — juch as Laykold . 
AH weather— ^uch as Grasstex or 

Cork.Tutf 

Concrete 

Grass 


$J25to $4.50 
$3.00 to $4 75 

$3.75 to $5.50 
$3.00 to $5 00 
$6 00 and up 


For much of the technical information 
appearing in this chapter the authors are 
indebted, to the following master court 
builders, all nationally known and bearing a 
high reputaUon in the field. The types of 
court each specializes in and approximate 
cosbare given. 

toetican Bihimuls Si Asphalt Co. 200 Bosh Street, 
San Francisco California 


Laylold” and "Grasstex” in bbek, red, anil 
green, non-porous. $3.00 to $4 00 pet square 
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much money is required to move enough 
soil to elevate a green, taking the earth from 
locations where grassy hollows or areas for 
sand traps are ne^ed. 

Selection of Course Site 

The golf architect usually considers a 
number of prospective sites for a course and 
selects the one that can be conv-erted into a 
good ojurse at minimum construction cost 
and maintained properly at minimum ex- 
pense. By considering several sites the club 
organizen place themseh-cs in a good trad- 
ing position. 

Size of property is important. Fifty acres 
for a nine-hole course and 110 acres for 18 
holes is generally considered the minimum. 
Even areas this large insolve risk of injury 
of plaj-ers playing parallel holes. Eighty acres 
for a nine-hole course and 160 for 18 holes 
is about right for the better courses. Irregu- 
larly-shaped plots often aSord opportuni- 
ties for the most interesting course design. 

Land should not be too nigged. A gently 
rolling area with some trees is preferable. 
Land that is too hilly is tiring on p^-ers, 
usually necessitates too many blind shot^ 
and is more costly to keep well turfed. 

The course should have a practice fairway 
area close to the clubhouse. Some public and 
daily fee courses have installed practice 
ranges, lighted for night use, and adjoining 
their courses on highways. From these lan^ 
they get considerable income and develop 
golfers for day play on the courses. 

The usual eicperience of the golf club in 
leasing land with an option to buy is to find 
that the installation of a golf coune has 
increased the value of the land enough to 
make the option an excellent investment 
when it is exercised. 

\Vhen finances permit and the communi- 
ty’s prospects warrant, it is also well to tie 
up enough land so property bordering the 
course may be sold for residential sites, and 
the proceeds used to pay off the club's loans. 
Frequently reference to this inaease in value 
of surrounding property, because of the es- 
tablishment of a golf club, is so attractive to 
the landowner that enough property ex- 
clusi«ly for course use becomes arailable at 
a bargain price. The owner correctly figures 


ftat the net value of his entire holding is 
not only increased by the location of the 
golf course, but that his property surround- 
ing the course is made mote readily saleable. 

Accessibility 

Unless absolutely unavoidable, a golf 
course should not be off the beaten track. 
Location is especially important in the case 
of a small torni course that plans to apply 
the green fees from transients to meet main- 
tenance costs. Locate your coune along the 
main highway into town. All other things 
being equal, design the course so that one or 
two holes parallel the highways it is good 
advertising. 

Another reason for not locating the course 
in an out-of-the-way spot is that the club 
should have good transportation for the 
members. It should be as near to town as 
possible, cost of land taken into considera- 
tion, and the main highway from town to 
the club should be one that is kept in good 
condition and is not merely a country lane, 
unpaved, and liable to become impassable 
with every heavy rain. 

Soil Factors 

Condition of the soil is extremely impor- 
tant because in the final analysis the better 
the stand of turf raised on fairways and 
greens, the more satisfretory and more popu- 
br will be the course. The ideal golf coune 
soil is a sandy loam. It is not impossible but 
is expensive to grow a good stand of grass 
on a heavy clay. Be sure to take the character 
of the soil into consideration when choosing 
the site. 

Soil analysis of areas of the golf coune 
site will be made at low cost by state agri- 
cufhiraf departments or county agenb. Con- 
siderable helpful information can be sup- 
plied by state agricultural experiment 
sbtions and county agents to help determine 
the most desirable site from the viewpoint 
of the possibility of good golf turf develop- 
ment and in recommending the grass seed- 
ing growing, and maintenance program. 

Past Use 

Closely tied in with the above is the use to 
which the bnd has been put in the past. Is 
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Nalional Golf Foundation, Inc., Rex ^Ic^Iorris 


IDEALLY, THE COLT COURSE SHOULD BE De- 
signed and constructed so that no major 
alterations will ever be requited. Howcvct, 
even the greatest of golf counes have been 
revised and the organizers of a new golfing 
enterpnse need not expect that their course 
will be the one in the world that will not 
eventually need some changes. 

It is always advisable to engage the services 
of a competent golf course architect. Even 
if funds do not permit initial construction of 
the course so that it will be completed with 
all the trapping of a finished course, the 
qualified architect’s plan will provide for 
later installation of traps as money is avail- 
able and the course will develop according 
to a wise plan instead of being a rather ex- 
pensive and unsatisfactory exhibit of inex- 
pert experiments. 

However, there ate hundreds of instances 
where the initbl investment must k^t 


1 Ty,is chapter on Golf Facilities has been adapted 
from the booklets ‘'Planning and Building the GoK 
Course" and "Coif Operators Handbook" with the 
Dcrmission of the National Golf Foundation. Inc, 
407 S. Dearborn St . Chicago 5, Illinois. 

IlIuifretloB; T«*I"9 
Pholo by GitMPne" 


at the absolute minimum and architects 
services, regardless of moderate cost, 
be used. Hence, the material in this chaptn 
IS primarily for the guidance of those tano 
have to go at the course job with their own 
brains and muscle. 

Golf architectural authorities recognize 
that Nature is the best golf architect. Ttie 
famed courses of Scotland that are funda- 
mentally the same today as they were almost 
a century ago are proof that small town club 
organizers can do a great job if they ^re 
fortunate in selecting, or having available, 
sites tliat fit golf. Natural hazards make the 
most interesting and the most easily and 
cheaply maintained hazards. The genius or 
the golf architect often shines brightest m 
his use of natural features of terrain in pro- 
viding shot problems. 

But in many instances the ground is flat 
and without trees. The problem then is to 
provide a layout that will call for every wtt 
of shot that the best courses demand. The 
rariety is provided, as far as possible, by 
judicious variation in the length of holes. 

Such tremendous advances have been made 
in mechanical moving of earth in the past 
10 years that at even the flattest of sites not 
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Ihc plot a nm-down faim where a large 
of the plant-food has been remos^ from 
sea, or IS it ridi in the elements that 
necessary for successful cultis'ation of tot? 
Has the hnd bun idle for many je^ or has 
it been intensh'dy cnltiwted by its farmer 
owner without his returning plant-food to 
tbestnl? 

The selection of property that has 
well kept up as pash« land is highly 
able. Much money is saied in putting the 
course mto eccellent condition. For i nstan cy 
one southern Ohio duh built its course ra 
p r op e ity that had been in bine gi^ fw 
about M TOTS and for that reason its f^ 
ways cost practicallT nothing. Frequen^ the 
scemc attractions of a site are sndi that to 
the srsccptahle and uninformed oiganiaen 
of a golf dub. they totally outwei^ soil 
conditions. A happy balance should be ina^ 
tamed between both factors. PiA * 
that win offer no serions handicaps 
attempts of the dub to grow a stand ox 
grass and «T<g»nHir» it ihereaftcr. 

Powwf end Wottr Avollahnity 
lo some instaoets dertrie power and 
supply are dear out of the pictort and tM 
duo bas to get akaig without water for its 


I vlvv; •«t talrwy. 
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two par-3 holes, two par-5 holes, the remain- 
ing five holes to be par-4’s. Par-6 holes should 
he avoided. 

The hvo par-3 holes, should, of course, '■aij', 
for obvious reasons, in length; the shorter one 
should measure 130 to 160 yards, thus requir- 
ing an exacting four or five-iron shot from 
the tec; the other short hole should haw the 
green a full long iron or wood shot away, say 
180 yards or more. 

The p3r-5 holes should also vary in length, 
one being on the short side for a par-5 
(about *180 yards) and the other 520 to 550 
yards. Both types of pat-5 holes call for tvi'O 
full wood shots and well hit iron approach 
shots. 

Architect Robert Bruce Harris points out 
that it M advisable to prcrwde a mixture of 
pars. He suggests a par order of 4—5 — i — 3— 
4— 5— 4— 3— 4 ( 36) as one that will be found 
highly satisfactory. 

Under United States Golf Association 
regulations, the minimum length of a par-4 
hole IS 251 prds and throughout the country 
many courses have holes of this length. Yet, 
only in rare instances where some physical 
feature redeems the lack of distance do these 
holes rate as even of average interest. They 
are too short; after the drive nothing remains 
but an easy chip-shot or run-up; there is no 
"kick” to p!3)ing so short a hole. The same 
objection attaches itself to par-4 holes even 
as long as 350 yards, where physical peculiari- 
ties are beking. This distance, from 251 to 
330 yards, is known among golf architects as 
"No Man's Land,” a 2 onc to be avoided if 
the course is to be genuinely popular v,-ith 
golfers. 

Tips on Courso Planning 

Certain standard practices should he ob- 
served in making a counc bjout, among 
which the important ones arc: 

1. Tire distance between the gveen of one 
hole and the tcc of the next should nn'CT be 
more tlian 75 yards, and a distance of 20 to 
30 yards is recommended. Trees should not 
be closer tlvan 20 yards to a g reen to av’oid 
screening an approaching golf ball. 

2. Tlic first tec and the ninth green of the 
course should be located immediately adja- 


cent to the clubhouse. If it is practical with- 
out sacrificing other factors, bring the green 
of the sixth hole also near to the clubhouse. 
This is a feature appredated by the golfer 
with only an hour to devote to his game, as 
six holes can be comfortably played in that 
time and at the finish of his available time 
he is once more back at the clubhouse. 

3. As far as is practical, no holes should 
be bid out in an east to west direction. The 
reason for this is that the maximum volume 
of play on any golf course is in the afternoon 
and a player finds it disagreeable to follow 
the ball’s flight into the setting sun. If 
an east-west hole is unavoidable, locate it 
among the first two or three holes of the 
layout so that a player will strike it as early 
in his round as possible. Northwest direction 
of holes is particularly bad. 

4. The first hole of the course should be 
a relatively easy par-4 hole of approximately 
380 to 400 yards in length. It should be com- 
paratively free of hazards or heavy rough 
where a ball might be lost, and should have 
no features that will delay the pbjer. The 
obvious reason is to get the golfers started 
off on their game as expeditiously as possible. 

5. Generally speaking, the holes should 
grow increasingly dilhcult to play as the 
round proceeds. It takes a golfer about three 
holes to get well warmed up, and asking him 
to execute difficult shots while he is still 
"cold” IS not a demand that he will ap- 
preebte. 

6. \\Ticnevcr practical, greens should be 
plainly visible, and the location of sand traps 
and other hazards obviously apparent from 
the approach area, which is tliat portion of 
the fairway extending tec-ward for approxi- 
mately 1 25 yards from the green. 

7. Gewcrxllv slapve.^ 

directly up or down a hillside arc bad for 
several reasons: (a) steep sloping fainvaj-s 
make the pbjing of the shot by the majority 
of pbven a matter of luck rather tlian skill; 
(b) the up-and-down climb is fatiguing to 
the golfer; (c) turf is difficult to maintain 
on such an area. 

8. U there are nvincs or abrupt cictk val- 
leys on the property, a splendid short golf 
hole consists of a tcc located on one edge 
of llic ravine with the green on the other. 
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greens, tecs, or fa]rwa}-s. Quite a few clubs in 
the arid sections of the countr)’ ha\c done 
that and hai-c had scry cnio^-ablc golf. 

But if )t)u can possibly get water and 
electric power without prohibifne expense, 
by all means select a site where these items 
arc asailablc. 

How Much Clearing 

Consider next the amount of clearing that 
will has-e to be done m building the course 
Will it be necessary to moio many trees or 
grub out many stumps? Will it be an etpen- 
sise proposition removing stones from the 
soil’ Ate there large swamp areas that will 
ha\c to be filled in or dnined? Do not mis- 
understand Hie statement abo\e rclatne to 
clearing out trees. A golf course should, if 
possible, has'C patches of woodlands, as trees 
offer one of the best natunl hazards if prop- 
erly placed with reference to the course. 
Howeser, it is an expensise matter to remose 
large growing trees and the site selected 
should not haie too many of these in those 
portions of the plot that will be fairways in 
the final picture. 

Natural Golf Features 
The last considention in selecting the 
site is whether or not it possesses natural 
golf features. 

Tliis may seem to the uninitiated to be the 
first and most important thing to look for, 
but, as a matter of fact, natural golf features, 
while extremely desirable, arc not nearly as 
important as the character of the soil and 
site location. 

Rolling terrain, acek \allcys, woodbnds, 
ravines, ponds, and the like, of course, make 
the job of designing an interesting counc 
just so much easier, but all of these features 
or substitutes for tliem can be secured with 
artificial hazards. For this reason the pres- 
ence or absence of natural golf features, is. 
perhaps less important than any of tlic fac- 
tors that have been mentioned afiovc. 

How to Design a Golf Course 
Once the promoters of the golf course 
have perfected their organization pbns, se- 
cured sufficient members to assure proper 
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finanang of the cost of construction, and 
definitely dedded on the tract of land oti 
which the course is lo be built, they should 
secure an accurate nup of the property. 
acnal survey of the property can be arranged 
with the county agent. A lopographial map, 
also, IS scry helpful as it will help determine 
wliat surface features may ha\e to be re- 
moved and which ones may serve as intnest- 
mgand judicious hazards. 

On the maps arcliitcets usiully make a 
numticr of ntchmmary bjouls before they 
deadc on llic final plan (or a course. It is 
also a good procedure to be followed by the 
club organizers who are trying to get along 
without an architect. 

Location of the clubhouse, entrance drive, 
parking spaces, tennis courts, swimming 
pools, goli practice and lesson tees, {airways 
and traps, and practice greens, is another 
job tlut requites a great dol of thought. 
Few of the smaller cliil« have sucli an array 
of facilities around the clubhouse and in 
such cases an architect's sen ices arc rcquinwl. 
By loating its practice green and parking 
space properly, the small club can add to its 
attractiveness and convenience. 

Tlie best loation for the clubhouse gener- 
ally IS one tliat is convenient to, but removed 
from, the highway. Road construction and 
mamteiiaiice costs must be kept in mind 
when looting the clubhouse. 

Often the clubhouse site is a prominent 
hilltop, although cldaly golfers may bemoan 
this choice because it means tbal the finish- 
ing hole of the course must of necessity be 
uphai; they do not like a heavy climb at the 
end of a strenuous day of golf. Generally, a 
convenient and practical site can be found 
at a less elevated spot. 

Mapping the Coursa 

Authorities are well agreed on what makes 
*hrc "'iiicir rimclhdlc course in flic matter 
of distance. All agree that such a counc 
should measure over 3,000 yards, preferably 
around 3,200 yards. Tliese authorities like- 
w-isc agree that the par of the course should 
^ 35, 36, or 37, with 35 the most usual. Just 
how should these 3,200 yards be apportioned 
among the nine holes? Most experts suggest 
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accordance with the natural terrain and the lo- 
cation of the proposed green. 

On level or flat land a nine-hole course of 
3100-5-100 yards can he bid out in approxi- 
mately 50 acres but it will be cramped. An 18 
hole course of 6200-6500 j-ards or more would 
require at least 110 acres. This is a mmimnin, 
making the routing of the course extremely 
tight. Gently rolling bnd requires approxi- 
mately 60 acres for 9 holes and 120 acres for 
18. Hilly or ru^ed land wall require consider- 
ably more because of the waste bnd where the 
contours are severe; at least 70 acres will be 
needed for 9 holes and 1-4Q-18Q acres far 18 
holes- 

Before starting the routing of the course all 
the natural green and tee sites on the property 
should be examined, and as many of these as 
possible incorporated in the routing of the 
course. Natural sites should not be passed over 
in routing the eoune in order to obtain a hole 
of predetermined length, unless the hole would 
fall wathin the undesirable length of 250 to )50 
yards. 

The minimum length for a standard 18 hole 
golf coune is 6200 ptds. A good ai-erage is 
6500 j'ards, and championship length is 6700- 
6900 «rds. The short holes snould range from 
130-200 wids (pat-5) and there are senerally 
four of these holes, but there may be five. Par- 
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4 holes should range from 350 to 450 prds, 
and there arc generally ten of these. Par-3 holes 
should range from 450 to 550 yards and there 
are generally four of these. 

TTie len^ of the hole mH be determined 
by the slope of the terrain and the direction of 
pby, ttic natural features from tee to green and 
at the green site, and the desire to obtain a 
variety of lengths throughout the 18 holes. 

Fairway width generally is about 60 yards, 
but will vary depending upon the type of pby- 
erx cxpccicd to pby the coune, and the strategy 
of the pby of the hole. A yardstick of fairway 
widths IS as follows; 75-120 yards from the tee 
the fairway will be 40 yards wide; 120-150 
yards from the tee the width will be 50 yards; 
lSO-220 yards from the tee the width will be 
60-70 yards. 

TTie fairways can then narrow again if desired 
to the next bnding area if the hole is long; that 
IS in thearca from 330-440 yards. 

The green sizes will vary from 5,000 to 8,000 
square feet depending upon the length of the 
hole aod the length of the shot called for. The 
shape of the green will deprod upon the strat- 
egy of the desini, the loation and size of the 
traps, and the Imgth of the shot pbying to it. 

UTicre the slope of a green is ftom front to 
back, the slope snould not be more than Eve 
pet cent, unless there is a break in the slope by 
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a suitable number of yards down or up the 
ravine. This calls for perfect control rn carry- 
ing the ravine, permits the golfer to "bite 
off” as much of the rasane as he thinks he 
can carry, and does not unduly penalize the 
beginner, who can pby straight across the 
ravine and then progress green-ward on the 
other side. 

9. The p3r-3 holes should be arranged so 
that the first of the two is not earlier in the 
round than the third hole and the other one 
is not later than the eighth hole. Pai-3 holes 
should not be consecutive. 

The old days of golf courses that punished 
the shortcomings of the dub so severely that 
the fun was taken from the round have 
passed, and into extinction along with this 
enal design are going unnatural looking 
nobby bunkers, geometrically designed traps 
and tiny, miserably conditioned tees. Trees, 
slopes, creeks, lakes, and other natural details 
provide hazards enough for the average well 
designed small town course. If sand traps 
around the greens can be well maintained, 
their use provides the course with a feature 
that is of metropolitan course character. But 
if the construction or maintenance cost rules 
out such traps, turfed hollows m which the 
grass IS allowed to grow several inches high 
and of a design that fits in the natural sur- 
roundings will do well. 

Robert Trent Jones, golf architect, sets 
forth points that are generally agreed on by 
members of the American Soaety of Golf 
Course Architects. We quote him exten- 
sively here; 

The backbone holes of the modem golf 
course are the two-shotters, of -400 yards or 
over. The length of the two-shot hole offers 
plenty of opportunity to develop good strategy. 
Unfortunately, these holes are a little long for 
the average golfer to be able to reach in two, 
but this can be remedied by having sets of 
alternate lees. 

The short holes should be kept under 200 
yards in length so that every golfer has an op- 
portunity to teach the green with a good shot 
and thereby obtain his pat or birffle These 
holes should be attractive and tantalizing m ap- 
pearance with the greens designed so that fliey 
will become extremely formidable or rdathely 
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easy depending up>on the position of the pm 
andihcangle of the tee in use. 

There should be as little walking as possible 
between greens and tecs, but under certain 
arcumstanccs it is mote expedient to break 
this rule than to adhere to it. For often, 
the jaoperty is rugged in type, a longer walk 
between the green and the tec makes it possible 
to obtain a good golf hole rather than a poor 
one 

The holes should be so different in length, 
character, and architectural type, that there is 
no feeling of duplication. 

The three types of golf architecture-— penal, 
strategic, and heroic — should be used in good 
proportion 

In pciul type construction, the traps 
the greens m bottleneck or island fashion. Ilete 
the average golfer must either hit the shot ac- 
curatdv, or choose a club to play short in oidw 
to avoid the trouble which he would ordinarily 
find at his normal range. One or two holes of 
this type ate usually sufficient in the com^$»* 
tion of an 18-hole golf course, and should be 
the “short” or "dtive-and-pitch" holes. 

The strategic tvpe utilizes fewer traps, 
adroitiv placed, so that any golfer can hit with 
his full power but must place his shots to ob" 
lam the most favorable results. The modem 
golf courses are designed with about 50 ^ 
cent of the holes strategic in type. This arclii- 
tectuie adapts itself best to holes of 400 yards 
or over, the paf-4 holes. 

The heroic is a blend of strategic and penal 
desiOT. The traps or natural hazards, such as 
creeks, nven, and lakes, are placed on the 
diagonal so that the player can bite off as 
much as he feels he can chew. The more he is 
able to carry, the more advantageous will he 
find his position for the next shot. This type 
of architecture is adaptable to all length holes, 
and should be utilized on 30 to 50 per cent of 
the holes of the course. 

There should be no blind shots for ap- 
proaches. and blind shots from the tee should 
be kept to a minimum. 

There should be a sufficient number of 
heroic carries from the tee, but the routing 
should be so arranged that the player, with the 
loss of a stroke, should always have an alternate 
route to the green. 

_ The character of the course should be so de- 
signed that during one round every club in the 
bag should be used. 

No stereotype design can be used, but the 
principles of the design have to be applied in 
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seed for putting greens is bent grass, of which 
there are many acceptable types. In the south a 
grass of the Bermu^ type should be used. Rye 
grass can be used as a svinter cover on top of 
the Bermuda (topsoiling the area before seed- 
ing) making a very good winter putting surbce. 
The rye dies out when the sun grts hot again, at 
which time the Bermuda repbccs it by starting 
its season’s growth. 

Staking Out the Ceune 
After the design of the course is deter- 
mined and accurately mapped, the work of 
construction begins. If changes in design ate 
to be made, they should be made in the 
plans and not as construction work pro- 
gresses or the job will be unduly delayed. 

Tees and greens should Ik staked out 
according to their locations on the map. 
After these areas are outlined with stakes, 
other stakes should be driven to indicate the 
fairway zone between the tec and the green. 
Within this zone the grass will be kept 
cIose<ropped and in as good pbying cona- 
tion as possible. Outside it is the rough 
where the grass is permitted to grow longer 
and act as a tem|Mrary obstruction to the 
ball that has wandered oS the straight line of 
flight. As a general rule, fairways should 
aseTage from 120 to 210 feet in width. 

Do not get the impression ftonr the above 
that a fairway necessarily extends in a bee- 
line from tee to green. The most popubr 
holes on a golf course are the “dog-leg" holes 
with a distinct elbow bend to the birway 
about 200 yards out from the tee. Esen on 
a short hole it is a good idea to place the 
fairway to one side of a direct line to the 
green, thus leaving rough and possibly a sand 
trap or simibr hazard over which the ex- 
pert pbytr, atterrvpting to drive the green 
horn the tec, must cany. The less cxpicrt 
goUer, who does not feel equal to this, can 
pby down the hirway and then on to the 
green with a second shot. The nervy player, 
who tries but fails, pays the price in strokes 
lost recovering from the ha^rd; should he 
succeed, he tops a rich reward of satbfactkm 
and has gained a stroke. 

’The bot way to stake out a fairway is to 

E bn it on a bige sheet of paper. Draw a 
ase line to run up the center of the fairway; 
point off every 50 feet on this base line and 


measure from these pwlnts at right angles 
to the edge of the fairway. Having planned 
the hole definitely on paper, do the same 
thing on the ground, setting a stake at each 
of the 50-foot points and measuring from 
these to find the limits of the fairway. 

Much helpful information on preparing 
the soil for seeding, selection of grass seed 
for greens, fairways, tees and rough, seeding, 
and fertilizing can be secured firom state 
agricultural experimental stations; green- 
keepers and professionals at courses in the 
general area in which the new coune is to 
be constructed; from the United States Golf 
Association, Green Section, Beltsville, Mary- 
bnd; suppliers of golf course materials; the 
golf course maintenance magazines and 
greenkeeper regional organization meetings; 
and from short counts at stale colleges. 

The practical advice and recommendations 
of a successful greenkeeper at a well main- 
tained course not far away will be very valu- 
able and worth far more than the moderate 
fee and expenses the greenkeeper will ask 
for his services. 

CONSTRUCTION OF GREENS 

Construction and care of the greens will 
determine, next to the design, the quality of 
any ^If course. 

the following pages we quote exten- 
sively from Dr. O- J. Nocr, a noted authority 
on green construction and maintenance. 

“The turf on a wtH kept putting green is as 
near perfect as man can produce. Skill is needed 
to obtain and keep it that way. Success depends 
upon selecting a grass adapted to the local cli- 
mate and proper maintenance practices. 

Soil for Greens 

IS not just so much dirt, hut consists of 
solid, liquid and gaseous matter. It is half solid 
by volume with about 70 to 80 per cent min- 
erals which is a mixture of sand, silt and cby 
particles. The olhcr 20 to JO per cent is o^nic 
matter or humus. The non-solid half, or the 
voids be tw een the particles, is half water and 
half air. Stated another way. a cubic foot of 
soil should contain one half cubic foot of solid 
matter, one quarter cubic foot of w-ater and 
one quarter cubic foot of air. Such a soil is well 
aentiuted. and an ideal medium for (he growlh 
of grass. Of any other crop. 

“The subsM need not have organic matter, 
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a depression If the depression is not too deep, 
the slopes of the depression can go from 10 to 
1 5 per cent. 

The slopes on the approach of a plateaued 
green can run as high as 20 per cent. 

Mounds and slopes running from the sur- 
face of the green to the sides or back can ran 
up to 20 percent. 

The slopes of the traps in front or on the 
sides playing toward the green will run from 50 
to 40 percent. 

At the entrance of the traps the slopes 
should not be over 25 per cent so that the 
golfer’s backswing can be taken with a fuR, 
clean stroke. 

Golf Course Costs 

The cost of golf courses vary so much that 
to give a flat figure for a 9 to 18 hole golf course 
that could be applied to any given piece of 
property would m misleading. On the Bat 
plain country of the midwest with very few 
trees or drainage problems it would actuaUv be 
possible for a tew public spirited farmers with 
tractors and other men and boys willing to con- 
tribute their time, to develop a golf course for 
the actual cost of the land and materials such 
as seed, fertilizer, water pipe and pump, 
spnnklers, etc. Howeier, such a case is the ex- 
ce^on instead of the rule. 

There are four factors which determine more 
than anything else the wide range which one 
pts when trying to gather from all sources 
how much a golf course should cost. Thes* are 
(1) the cost of land, (2) the natural assets and 
lubilities of the land chosen; (3) the labor and 
equipment costs in the area; and (4) the type 
of design. 

If a course has to be completely carved out of 
woods, the costs are naturally higher. If the 
course is only partly wooded the relationship of 
the open and wooded areas in the design would 
have a bearing on the costs. Extensive drainage 
due to heavy soils would increase normal costs. 
In general, woods and drainage ate to some 
extent part of every golf course. Land heavily 
imbedded with or having tremendous outcrop- 
ping of rock that would require blasting and 
covering with topsoil is the one factor that 
makes golf course costs almost prohibitive. It is 
to be expected that any committee looking for 
land upon which to develop a golf course 
would shun such property unless it was flic one 
and only available area in a generally rocky 
territory. 

So important is the choice of land in the dc- 
vdopment of a good golf course and the cost 
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of such a course that no given piece of proper^ 
diould finally be determined upon until a golf 
architect has been consulted and riven a choice 
of sites if such a situation is possible. 

Labor costs vary so mu^, and are such a 
brge part of any construction, that even in a 
normally good situation the cost of construc- 
tion of a golf course can be twice as much in 
one area as in another under similar topographi- 
cal conditions. For instance, in one area and at 
the same time bboi might require paying the 
men only when they work, in another area the 
bbor might be higher per hour with time and 
a half for overtime over 40 hours, plus an al- 
lowance of from two to four hours on rainy 
days The same rebtive variations apply lo 
rental of equipment in different parts of the 
country. 

One would expect under ideal conditions 
that the type of design would not be a prime 
factor in determining costs. Such, however, is 
not the case. Five different people would pro- 
duce five different designs for any given piece 
of property. Therefore, the effective use or the 
hills and valleys and natural green and tee sites 
of one designer over another would not only 
have a beanng on the chanetet of the course 
but would, also, have a bearing on the cost of 
the course Building up artificial features where 
natural features exist is something that i> 
normally done by the inexperienced designer 
and not by the competent architect. It is more 
than likely that the difference in the rebtive 
costs of the inexperienced from the experienced 
designer would be more than compensated for 
by the savings in the experienced designer’s 
ability to utilize all the natural features to the 
fullest extent. 

Construction and Construction Equipment 

Hard and fast rules on how to construct a 
golf KMitse cannot be given for an unknown 
site. The best and most efficient method at the 
site wiU ha\-e to be used, the proportion of 
mechanical equipment and hand labor to be 
used at each job will depend upon the cost and 
supply of each in that particualr area at that 
particubr time. One cardinal rule, however, is 
that where construction is done on topsoil that 
is p>od, always remove the topsoil outside of 
the area of construction before shaping the pat- 
ticubr feature that is to he designed. After the 
shaping has been done the topsoil is then re- 
pbeed and mixed with sand or humus to im- 
prove the physical condition. Fertilizer is ap- 
plied and the area is then seeded and rolled. 

As to the type of seed that is to be used, in 
temperate climates the most popular type of 
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but it should be well ventilated to facilitate 
drainage, and speed the removal of surplus grav- 
itational water A system of tile drains sboald 
be installed in all greens having a subsoil which 
does not meet these specifications 

“A putting green is more than a place to 
grow grass. The surface must have enough re- 
silience to hold the ball of a pitched shot, and, 
yet be firm enough to have billiard table true 
ness Over-watenng is one way to male a grass 
hold a pitched ball. The better way is to have 
a good sod structure The surface wiH have 
sufficient resilience to hold the ball, inespectue 
of its moisture content. Then it will not be 
necessary to resort to the bad practice of over- 
watering, 

"The surface sod on a putting green should 
not be less than 4 to 8 inches deep A medium 
sandy loam containing 20 to 50 per cent or- 
ganic matter, but no more, is best This soil has 
enough sani with particles varying in size 
from coarse to fine, and has the right amount of 
silt and clay to impart the desirable qualities 
these colloidal substances possess. They give 
the soil body, enable it to retain and release 
available plant nutnents. and enhance the 
water-holdmg capacity Too much silt or clay 
mahes for excessive compaction due to heavy 
traffic, the puddling effect of frequent watenng, 
and the compressing effect caused by constant 
mowing Compaction deprives the sod of au, 
and then the toot system becomes shallow 
cause feeder roots breathe. They roust have 
oxygen to live, otherwise they pen^ 

“The presence of some organic matter in the 
surface soil is essential to mabe vt slightly re- 
silient and perform other functions connected 
with growth. It IS the energv food for beneficial 
soil mieio-organisms. As the or^nic matter un- 
dergoes decay by them carbonic acid is aer- 
ated. It K the principal solvent m the soil solu- 
tion and IS responsible for the liberation of the 
mineral soil nutrients Oiwnic matter increases 
water-holding camcity and imparts other bene- 
fits of its colloidal natuie. 

“Too much organic mallet is bad from the 
standpoint of play and maintenance. When 
overdone, greens become so soft that they fool 
math badly. Humus or peat has a high water- 
holding capacity and may retain 200 to over 
lOO per cent moisture. Both tend to resist wet- 
ting when dry. Greens with more than 50 per 
cent by volume of organic matter become too 
wet during rainy weather, and dry out too 
slowly afterwards. Should they ever becoine a 
little too dry it is hard to get water back ioto 
them. 


bfixing Soil for New Greens 
‘The topsoil for a new green can be mixed 
on the green with a roto-tiBer, or an agiicul- 
lural disc The best procedure is to mix the soil 
and sand first and then incorporate the peat or 
other organic material. In practice the soil w 
spread over the finished subgrade and coveted 
with the proper amount of sand. After they are 
well mix^ the peat is spread and worked in. A 
good grade of reed or sedge peat should be 
used Thorough mixing of thick laycn is ini- 
possible Tlic best way is to spread and row 
half the amount and then the other half There 
IS a tnck to obtaining a satisfacto^ mixture 
with a farm disc. It must pass straight across 
the green and all turns must be made off the 
green. Sand or peat pockets develop when the 
disc turns on the green, or is operated in a 
eitculat path. 

"The other method is to mix soil. »nd and 
peat m the proper proportions and sptwd the 
mature on the green to the desired thickness. 
Mixing IS done with a Royer or a Wichita 
grinder. 

Tight Subsoil Needs Fine Gravel 
“The soil at hand is used to make the suV 
grade or elevated greens, It may be heavy in 
character and rather impervious to water. 
Workvng a 5 to 4 inch layer o! pebbly fine 
gravel into the sub grade betore adding top soil 
wall male the subsoil more open and permeable 
to air and water. 

Drainage Within the Soil 
“A film of capillary water surrounding the 
soil particles is the reservoir from which grass 
satisfies its water requirements Any other water 
fills the void between the particles and occupies 
space which should contain air. This is gravita- 
tional water which should not stay in the soil 
for any length of time. It should pass down 
rapidly, and will do so provided the subsoil has 
the many fine passage ways which are present 
in a well drained soil. 

Tile Drains 

"A system of tile drains is required when 
natural drainage is inadequate. The hemng- 
hone system of design is the only satisfactory 
one where tile is badly needed. It resembles a 
tw in outline. The main tile line represents 
tM trunk of the tree, the laterals correspond to 
Qic branches. The mam should follow the di- 
section of the general slope, and should bisect 
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way without detracting from the beauty of the 
green and its surroundings ” 

Sand Green Construction Methods 


\yhere lack of water or other factors pro- 
hibit the maintenance of grass greens on the 
right sort of a basis, the course buildcn 
might as well reconcile themselves to install- 
mg sand greens made along the right lines. 
In a number of instances in the south and 
southwest, especially in the southwest, sand 
greens are about the only possible greens for 
small town clubs. An interesting combina- 
tion sand-and grass green has been installed 
at some southern courses, the sand part of 
the green being a circle of about 20 feet in 
diameter and the sand surface es'en with that 
of the surrounding Bermuda grass. 

Very satisfactory sand greens are those 
having at least 4 inches of clay base and hav- 


ing 3 top of sand (baked in oil) of about 2 
inches. Oil drained from crankcases can be 
bought at a low price and makes a good oil 
but washes from the sand unless burned be- 
forehand in a furnace or on a large sheet- 
iron pan. 

A medium coarse sand is advised. A dusty, 
powdery sand makes a slow putting surfac^ 
leaving a track of the ball. Coarser sand will 
handle pitch-shots and putted ball better. 

Other greens have an asphalt base and a 
coating of about one inch of fairly coarse 
sand, treated with crude mineral oil. The 
sand is sifted to remove any small pebbles, 
treated with oil, worked thoroughly and then 
applied. The green is swept with a coarse 
fiber broom, using a circular motion. 

Canstruetion of Tees 

%Vhenevcr possible tees should be turfed. 
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turf immediately surrounding these cups and 
it is necessary, therefore, to have plenty of 
room in the practice green to shift the cups 
from spot to spot at inter\’als. 

WATERING THE COURSE 

The availability of an adequate water 
supply is one of the important items to bear 
in mind when selecting the site for a golf 
course. The water supply may be obtained 
from a river, stream, pond, lake, city water 
main, or by dnlling a well on the property. 

Wafer Rights 

Anyone expecting to develop an adequate 
supply for irrigation purposes from a natural 
lake or stream on the property, no matter 
how small, should consult the proper stale 
or local official and secure the necessary 
permission. TTie construction of a dam on 
any stream or overflow from a spnng-fed 
lake might limit the flow of water to other 
users in the downstream area. Two funda- 
mentally different theories or sj-stems of 
water rights are recognized in diflerent states. 
These are the doctrines of appropriation and 
of riparian rights. 

Ponds and Water Holes 

If a pond or water hole should be exa- 
S’ated on the property for water storage pur- 
poses, it has been found that the size of the 
storage basin be such that at no time must 
the water be lowered more than 12 inches, 
for any greater draw-down permits the show- 
ing of the non-TCgetaled area below the 
high water line, and detracts from the sur- 
rounding landscape. Further, the water in 
any pond or water hole helps to kcq> the 
banks from falling in and if the water is 
lowered too mweb the VanVs wib, to \vmt, 
keep slipping and in a number of years it will 
be necessary to again excarate part of the 
lake bottom. 

Eraporation losses from anybody of water, 
such as a pond or wafer hole, vary with the 
surface area and with the prerailing rate of 
eraporation, and seepage losses vary with the 
size of the storage basin and the nature of 
the soil. However, these losses arc often 
compensated for by drainage gains from 
higher points on the course. 

Probably one of the most troublesome 


items encountered on any pond or water 
hole is the growth of plankton, W’hich pro- 
duces an odor and which may cause the 
clo^ng of the intake line to the pump. The 
most widely used method of destruction of 
plankton is by the use of copper sulphate 
distributed evenly over the surface. This is 
only applied when the algae growth causes 
trouble. If fish are to be raised in the pond 
or water hole the safe dose of copper sul- 
phate ranges from 0.14 ppm (parts per mil- 
lion) for trout to 2.10 ppm for black bass. 
Wells 

If the water supply has to come from a 
well, or wells, on the property a thorough 
investigation should be made ^fore the ex- 
pense of drilling them is undertaken to make 
sure that a sufficient amount of water can 
be obtained. This investigation is usually 
done by consulting local well drillers who 
are familiar with the underground water sup- 
ply in their respective localities. \Vhere there 
might be a doubt as to getting the correct 
volume of water it is always best to drill a 
test hole, which consists of a 4 or 6 inch 
asing. The log of the drillings and the 
various formations are carefully recorded and 
when this data is submitted to any of the 
slate colleges a report will be furnished on 
the amount of water that can be expected, 
along with suggested depths, casing size, 
saecn size, and screen openings. The drill- 
ing of a test hole is never very costly for 
once the data is obtained the driller pulls 
back, and salvages the casing. 

The cost of drilling a well is usually based 
on a predetermined amount per foot, unless 
the driller makes a contract on a lump sum 
basis to produce the necessary amount of 
wales. 

Some well waters arc not suitable for ir- 
ri^tion purposes because of their mineral or 
chemical content and this should be in- 
wstigated by sending a sample to the stale 
college. 

The temperature of the well water has 
little or no bearing on the suitability of the 
well water for irrigation purposes. Low tem- 
pciature water quickly gains heat from the 
air when propaly broken-up into droplets 
by the sprinkler. Consequently, so called 
"tanpering-basins" are not required. The 
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face of a hill to force a golfer to play over the 
hill on the fly. Any traps located m $ud> a 
spot should have a slight rise at the lack so 
that water running down hill will be de- 
flected around either side of the depression 
and not flow into the trap and wash out the 
sand. 

The location of traps at the base and 
sides of putting greens often makes them a 
sort of catchbasin for seepage from the green 
and nearby parts of the fairway Shonld there 
be a clay sub-soil, water will frequently stand 
in the traps above the sand layer, thus, caus- 
ing an unsatisfactory playing condition. 
Providing the depth will permit a proper fall, 
a tile line should be laid m this subtil and 
connected with the fairway and green drain 
lines. It 1$ well to use 4 inch tiles. A layer 
of tar paper over the joints and gravel over 
tile helps drainage. 


Equipment for Mainten<in<« 

Maintenance equipment for a nine-hole 
course can vary just as much as costs of con- 
struction and standards of maintenance that 
are desired. 

For the course that wants complete and 
up-to-date equipment for mechania^ main- 
tenance, a leading golf course equipment and 
supply house suggests- 


1 five png fairway mower, I tractor; 1 power 
greens mowe^ I all purpose power mowen 2 
hand lawn mowers, 1 wheelbanow, 1 sod rot- 
ter; 1 hole cutter, 9 hole cups; 9 pain tec mark- 
ers 9 flag poles, 9 flags, 1 flexible sled mat; 6 
ball Mshm; 1 compost mixer; 1 fertilizer 

box, a 1000-fool hose; 1 power sprayer; 1 fair- 
w-ay fertilizer spreader, 1 $pil(«, 1 leaf sweeper 
1 toller, necessary takes and shovels. 

An equipment storage shed and workshop 
should be at every course that aspires to first- 
class operation. ^ 


Construction Pointers 

1. It K wise to ^ve the man who will be 
responsible for the maintenance of the 
rourse on the job when the coune bbnflt so 
that he will know all details of construction. 

2 Evot if It costs a bit more it is better 
to have local plumben, electricians, diainaim 
contractors, and other workmen on the ^ 
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so that they will know exactly what condi- 
faons are in case emergency repairs »« 
needed. , . 

3 A planting plan for the trees and shmb- 

bery the course may need is highly advisable. 
This has to be coordinated with the archi- 
tecture of the course and clubhouse and can 
be well advanced by the time the coune is 
opened if planting proceeds along with con- 
struction. I 1. V, 

4. Watering of the new trees and shru 

IS an important part of the construction 
program. . , 

5. See that your creek banks and bndgo 

ate put into condition while course construc- 
tion work is proceeding instead of having to 
attend to the details later and delay giving 
the course a finished appearance. .. 

6 Make sure that all construction mat^ 
is ordered well in advance. There mty k * 
lot of time required for supplying some ms* 
terials without which costly delays mig“t 
result. 

Other Svgpetlieni 

leave room for proetleei field. In layiti? 
out the golf course it is well to have an aW 
some 250 to 300 yards long, conveniently 
adjacent to the clubhouse where golfers 
practice their golf shots. This area should k 
K^ t mowed and in as good condition as the 
fairways of the course itself and if the dub 
finances will permit, it is well to construct 
and maintain a practice green at the neat end 
onto which the members can direct 
proach shots. If such a green, with a sand 
trap for practice, is available, members 
should be specifically forbidden to use any 
of the regular greens of the course for prac- 
tice. A well groomed plot, of easy acc^ 
from the clubhouse will encourage practice 
and build better golf. 

Proctiee putting greens. If at all possibly 
there should be a practice putting green or 
considerable area near the clubhouse. This 
green should be surfaced with the same turf 
as the greens on the course, should be gently 
undulating, and is best arranged with nine 
or eighteen putting cups spotted about the 
^en and numbered so that a player can 
putt from cup to cup in regular order. Obvi- 
ously there will be considerable wear on the 
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if tlie sprinUer is allOT'ed lo operate 65 
minutes per day, or per night, for a period of 
six da)-s. Of nights, the precipitation n-oidd 
total in one week the alwre mentioned one 
inch of precipitation. 

T«e SprinkUrs 

Although tees \ary in size we will consider 
at this time a tee 40 hy 40 feet, or 1600 
square feet. This pla)’ing area plus 10 feet on 
either side of hanks or aprons might well be 
construed as being 60 by 60 feet, or 3600 
square feet. An area of this size would neces- 
sitate a sprinkler capable of co\'ering 68 feet 
in diamrter. SprinWcr manufacturen’ cata- 
logs indicate t^t this coverage can be ob- 
tained from a sprinkler operating at 25 
povsnds prtssust pcs sq'oast inch and dis- 
charging three gallons per minute. U the 
precipitation per hour w-as 0.08 inches, it 
’^•ould require 12 and one half hours to apply 
one inch of wter. 

Capacity of Pumping Plant 
From the abos-e it will be noted that if 
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all the tees and greens on a 9 hole course are 
to be watered at one time a total discharge 
of 180 gallons per minute s^tTI be requir^ 
(I53 g.pjn. for greens and 27 g.pjn. for 
tees). 

If electrical energy is used to drive the 
water pump it might be wxh to bear in mind 
that many power supply companies only per- 
mit up to 5 horsepor\-er on a single phase 
ctreuit. The cost of installing a three phase 
circuit for greater horsepower is often costly 
and a schedule of watering tees and greens 
that does not require an excess of 5 hoise- 
pcn^'CT might be found to be the most eco- 
nomical s)'stem. It is ahR'aj'S well to cbedc 
with the local power company before design- 
ing the irrigation sjstem. 

Pipe 

Cast-iron, steel, and cement-asbestos pipe 
have been used with much success in %-arious 
localities for coune irrigation. 

The selection of the correct sire of pipe 
for a knorni flow is genrmed to a consider- 
abto extent by the cost of the pipe, its iu- 


A»fl9t *>«W at tl« 0»lf C*¥t»0. Fvrf Isf fl^rUt. 
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centnfugal and turbine t)pc of pump is 
most commonly used for taking water from a 
storage basin; however, it will be found that 
the centrifugal pump should not be set mote 
than 15 feet above the level of the water m 
the pond for this type of pump loses much of 
its efficiency when the lift is greater than 
15 feet (at no time should the lift exceed 
20 feet). The turbine type of pump is de- 
signed so that the pump can be set into the 
water with a driving unit mounted on top 
and above the wata level This type of pump 
IS often used where conditions do not permit 
the use of a centrifugal pump. 
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weather, rains, or heavy dews are 

the amount of irrigation water is reduced 

accordingly. 

Water Application 

Tlic amount of water that the average soil 
can absorb without run-off is one-quarter of 
an inch per hour, consequently, any sprinuCT 
used slurnld be of such a size that this 
amount will not be exceeded over the area 
of coverage. 

The formula commonly used to detemune 
precipitation in inches per hour from any 
sprinller is as follows: 


Pumps 

Well pumps are usually of the turbine or 
plunger type. The former type is the mote 
commonly used on golf courses as it requires 
the l«st maintenance. The nearest repre- 
sentative of any of the numerous pump 
manufactunng firms will gladly furnish the 
necessary data on the correct size and type of 

S to use once the demand and local 
lions are known. 


Water Requirements 

The depth of water required to produce 
the desired turf varies with soil texture cli- 
matic conditions, rainfall, and the kind of 
turf. With all other things being equal, the 
amount of wafer to be applied by inigalion 
depends on the deficiency of the rainfall 
during the growing season, and, as there ate 
times when no ram will fall for a prolonged 
period, It IS reasonable to assume that any 
inigation system should be designed to pro- 
duce the amount of water required to supply 
the turf water requirements. ^ 

Many a^onoinists agree that if the top 
4 inches of soil is kept moist the turf wiH 
get ample water. It is, of course, difficult for 
the irrigation engineer to determine the 
aact amount of water required to pro- 
duce the above mentioned amount of soil 
moisture. 

In the middle-west and some eastern states 
It has been found that any irrigation system 
capable of producing one inch of watw per 
week over the turfed area is able to suprfy 
the maximum water requirements during anv 
prolonged penod of drought. When cool 
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G equals the discharge of tlie sprinkJef in 
pllons pet minute. 

D equals the diameter of coverage of the 
sprinkler. 

When the watering of tecs and greens is 
being considered it should be borne In nund 
that it is not only necessary to water the 
actual playing areas but, also, the banks or 
outer edges of the lees and greens, for if thw 
do not receive water they will take, by eapm 
lary attraction, a considerable amount of 
moisture from the watered playing areas. 

Oreen Sprinklers 

Although the system of distribution pip- 
ing, pumping, plant pressure, and topog- 
raphy of the land determine the amount of 
pTOSute and volume of water discharged 
through any hose, or hoseless, type of green 
sprinkler it would be using good judgment 
when designing the system to provide for a 
pt«sure of at least 50 pounds per square inch 
at the sprinkler when it is in operation. 

This pressure with a modem sprinkler 
will give a discharge of approximately 17 gal- 
lons per minute and will cover an area of 
10,5f8 square feet, or 116 feet in diameter. 
This quantity will be ample, in most in- 
stances, to cover the green and the surround- 
ing ban^ with one setting. Referring to 
the precipitation formula given above, the 
amount of precipitation per hour will be 
0.154 inches. This would indicate that 6^ 
hours would be required to produce one inch 
of precipitation. This further indicates that 
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provided in a screwed steel pipe line. Tliese 
expansion joints should be installed al 150 
or 200 foot inters-ab. 

The openings for risen to ralves on the 
pipe line shodd be set on the side of the 
pipe and a double swing elbow used in order 
to pie%’ent the risers from being broken off 
by pipe movement or by a tractor spud strik- 
ing the water outlet salve. 

All pipe 2 inches in width or smallet 
should have a pitch of 6 inches per 100 lineal 
feet towards the drainage outlets. Larger 
pipes may have a lesser pilch but in any case 
not less than 2 inches pet lineal (eeL All 
water should drain by gravity from the pipe 
lines. The draining of the pipe sj-stem by 
using air pressure is not recommended. 

After the piping system with laterals, 
water outlets, and valves, b completed, it 
should be thoroughly tested by ^ling the 
entire sj-stem with water (care must be eicr- 
dsed to get all of the air removed). The 
water pressure should then be raised to 150 
pounds per square inch. After a period of one 
hour a measured amount of water from a 
container such as a barrel or drum b pumped 
back into the line with a hand pump until 
the pressure again reaches 1 50 pounds. The 
measured amount of water pumped into the 
line represents the amount of leakage in one 
hour, which should not exceed 2 gallons per 
1000 lineal feet. 

Backfilling 

The backfilling of the pipe trenches b 
very important. The back-fill should be 
placed back in 6 inch la}ers, and each 
tamped to original ground solidity. In lieu 
of this the ba^-fill may be flushed back by 
using a 4 foot long three-quarter iirch pipe 
aitached to a hose. The iticb 

pipe b pushed down to the bottom of the 
trench and the water allowed to flow until 
it app>cars on the surface. Tbb may have 
to be done at 6 to 10 feet intervals along the 
trench line. Once the back-fill has settled, 
the excess b then removed and the area 
seeded or the turf laid down. The crowning 
of the back-fill on the trench line b not 
recommended, for it rarely settles to grotind 
loitl and for yean the mowers salp tbb 
area and a permanent scar b left. 


AH boulders, and other solid materials, if 
used in the hack-fill, should be placed at 
least 6 inches away from the wall of the pipe, 
for frost movement of these solid mateiiab 
may damage the pipe in time. 

Drinking Fountains 

If the water supply b approved by the 
State Board of Health and b to be partly 
used for drinking fountains on the course it 
will be necessary to chlorinate and dbinfect 
the pipe line by a suitable dose of chlorine. 
The amounts necessary can best be deter- 
mined by consulting the local water depart- 
ment or the State Board of Health. 

Clubhouse Water Supply 

Where the clubhouse supply b obtained 
from a well also used for the irrigation supply 
it w^^l be, in most instances, necessary to 
bury the clubhouse supply line below the 
frost line. If the pressure required for the 
irrigation b too high, a pressure re- 

ducing valve can be inserted to lower the 
clubhouse pressure. 

Fire Hydrants 

It b often possible to secure a reducb’on 
in the clubhouse fire insurance policy if one 
Of two fire h)-dr3nb can be located near the 
clubhouse and fed from the high pressure 
irrigation supply. 

Cvaronteo of Piping System 

WTiere the piping $)'Stcm on the counc b 
installed by a contnetor it b often the case 
that the owner requests a perfomunce bond 
from the contractor, thb oond to equal the 
full cost of the installation and to remain in 
full force for one year after the job b com- 
ported. It oho beamies the contractor’s re- 
sponsibility to drain the entire ^stem free 
of water during the winter following comple- 
tion of the job and to turn on the water into 
the system in tlic following spring. Should 
any breaks or leaks show up the contractor, 
or nb bonding agent, b then Ibble to repair 
them free. 

THE DSIVINC RANGE 
The goU driving range has enjoyed phe- 
nomerul development in thb country, largely 
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stallation cost, depreciation, interest ot> the 
initial investment, friction loss, hours of use 
per year, and power costs. A good rule to fol- 
low in selecting the most economical size 
of pipe is allow a velocity of between 3 and 
6 feet per second. These facton would indi- 
cate that the following pipe sizes might be 
used to advantage for the various flows given 


Rittol 
Flow m 
CJ’JM. 
5 

10 

i; 

20 

25 

50 

40 

50 

60 


Size of 
Pipe in 
Inctiei 


Rzte of 
FWin 
GJ»M 




laying Pipe 

Pipe trenches for cast iron and cemcn 
asbestos pipe should be deep enough to pn 
vide a soil cover of 24 inches over the top i 
the pipe as a protection from loaded trud 
and tracton that might pass over. Sted pir 
should have a coverage of at least 18 indii 
over the top of the pipe. 

Where cast iron, or cemenl.asbestos pp 


is fabriated with hot poured ted joints # 
space of 2 inches in the bell of the cast 
fitting should be allowed for the ted. ^Vhra 
the ted in the joint is compacted with tM 
caulking iron much cate should be exercised 
not to split the cast iron bell of the fitting 
by ovei-caulking. It will be found that half* 
inch braided jute is much easier to handle 
and use when yarning the joints than oakunj- 
When an angle of 7 degrees, or more, « 
requited in laying the pipe, a suitable bend 
should be used in the line. 

In laying steel pipe the standard threading 
is usually construed as eight threads, and 
whra the threaded end of the pipe is made 
up into a fitting no more than three threads 
should remain exposed. All male threads 
should receive a coating of suitable joint 
impound before being made up. The apply* 
hig of joint compound to the interior of 
fanalc threads in fittings or couplings should 
be avoided for the surplus compound ge^ 
^hed ahead into the pipe line where it 
hardens, breaks off, and is carried into sprin* 
kler nozzles. 

Leaded joints act as expansion joints 
where there are considerable differences in 
t^peraturc between winter and summer, 
but some form of expansion joint should be 
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as a commercial %entur^ since its incqrtion 
m 1925. Today dnwng ranges are found 
from coast to coast along America’s highways. 

■nie modem trend m school pj3nni‘n& 
which calls for lar^ school sites, has mob- 
sated^ planners to include a dnving range as 
a desirable addition to the outdoor physical 
educabon and recreation facihbes. 


A separate driving range with 30 to 35 tees 
will require from 6 to 12 acres of hnd de- 
luding upon whether fencing is used and 
toe general ability of the students. Modified 
toving ranges of a temporary nature have 
^n set up on athletic areas such as foot- 
ball fields. Usually the Umited area reduces 
the use to clubs not exceeding a Dumber 5 
iron. 


Plannen interested in the development of 
commercial or municipal reaeab'on golf driv- 
^ ranges should refer to the guide "Golf 
C^raton Handbook” published by the Na- 
bona C^lf Foundabon'.This conSns nmy 
ocellCTl suggestions for toe constructioiL 
operahon, and management of golf driving 


1. The range should be so oriented that 
golfers will be hitting towards the north. 

2. The natural beauty of a school site 
should be used in locating the driving range 
The land does not have to be flab in fact, it 
should simulate a golf course as much as 
possible. 

3. In order to maintain an attractiie to- 
tt'ay pronsion should be made for watering 
the turf. 

"I. All necessary safety precautions should 
be taken. It must be remembered that most 
students using the range will be non-golfers 
and, hence, not apt to realize the harm thit 
might be caused by careless swinging of the 
golf dubs. 

5. Rubber tees or brush tees should be 
provided since they will save toe turf area 
and provide a more uniform hitting surface. 

6 For maximum control, tees should be 
arranged in an arch aimed at a central point 
160 yards from the center tee, 

7. A minimum of 10 feet should separate 
each tee (center to center). 

8- A restraining line should be previdw 
approximately 10 feet behind each lee to 
keep anyone from walking into a player. 


Urn 








CHAPTER 20 


natural ice skating rinks 


Lloj’d Hollingsworth 


^Ce SMTS’C IS AK EXCELLENT WINTER STORTS 

actiwty that prorides fot nuss participation 
at a low cost. In St. Paul, Minnesota, ice 
slating and hockey represent the greatest 
participation count of all the activities in the 
program of the recreation department. This 
'■aluable recreational activity is available to 
rommunities of the northern and eastern 
third of the United States at a low cost by 
“c construction and maintenance of out- 
floor-natural-ice skating rinks. These rinks 
are serviceable two to four months of the 
>■631, depending upon location and climatic 
conditions. 

The initiarive for constructing and main- 
taining outdoor skating rinks may be as- 
sumed by such agencies as the following; 
park boards or commissions, iCCTeation ^ 
partments, city councils, public schools, pri- 
''3te schools, voluntary agencies, or pri- 
«te groups and individuals. Regardless of 
the sponsor or the size of the rink, certain 
basic requirements must be met and certain 

Frfperhg e agffrel le* itofUj net 


procedures and directions followed if su^ 
cesshil operation is to be attained. 


Surface Preporelian 

The area selected for flooding should be as 
near level as possible. Deviation in the eles-a- 
tion should not exceed 3 inches. Since the hu- 
man eye is not a suitable gaug^ the area 
should be survej-ed long before the freeze-up. 
When it is found that the deviations are 
greater than 3 inches, grade stakes should be 
set and the surfece graded to conform to 
these stakes. If a drain is available in the 
area, the ground should be sloped to the 
drain. A slope of 3 inches is sufficient for 
even a large area. Before flooding the drain 
should be covered with waterproof paper 
and packed with dirt. In the spring this can 
be chopped out to provide for quick drainage 
of the vrater, which is important if the area 
is to be used for spring activities. Grass, 
weeds, and other vegetation should be cut 
dose to the ^ ’ ^the fell season. 
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9. One or more target greens can be both 
an attnetive and instructional aid. If one 
green is installed it should be located be- 
tween 140 and 175 )'acds from the tecs. If 
three greens are installed they should range 
between 100 and 250 yards from the tees. 

10. Distance signs showing yardageshould 
be located at 100 yards to 250 yards at 50 
yard intervals. 

11. By installation of lights on the driving 
range its use may be greatly expanded. Thus, 
school ranges may become community facili- 
ties m the evening (see Chapter Hon light- 
ing for detail specifications). 


The Pilch end Putt Course 
The pitch and putt courses, or “pony," 
par-3, or short course, as they are somctim« 
called, offer tremendous Mssibililies for teo 
ration and school use. The holes arc all par 
three «^ng anywhere from 40 wrds to 250 
yards. These courses an usually be con- 
structed on as little as 5 acres of land for a 
nme-hole course and 9 to 10 aaes for an IS 
hole coune. It is not a substitute for a regu- 
lahon coune, but it do« provide an exeellCTt 
instructional facility, as well as a rectaUon 
facility for the person who has a limited 
amount of time. 

A nine hole pitch and putt conne tan be 
constiucted for a, little aj $1000 pet hole, a, 
Compaq with $5000 to $10,000 Thole for a 
legnhtton golf conne. Thtae Bguie! do not 
include the cost of the land. 

Some of the featnies of the pitch and potl 
course are: " 


1. The maintenance cost is low. 

2. Supetroion is easier since Ihe whol, 

couise ts visible from the starting point 
reel, rf “'V" l« 

Mch the game of golf mclrrding 
play arid etrquette. This means that when 
students ate sent out to a regulatiou pohlir 

4. Nine holes an be played in 30 to 4r 
rnmutes which fits into the physial Jdua 
tion period very nicely. ^ 

stresses tin 

most basic phases of the golf game, £ 


“short” game, pitcliing and putting. This 
phase of the game represents three-quarters 
of the total par score for an eighteen hole 
course. 

6. By placing a small fee on the um of the 
course after school and in the evenings the 
cost of maintenance and operation, as wtU 
as amortization may be met. Thus, it may 
serve the communis as well as the school. 

7. The pitch and putt course is excellat 
for older people and those who are hanoi- 
opped. It is an excellent fadlity for hospi- 
tals, particularly those who have long tenn 
patients. 

8. Tbe pitcli and putt course an be easily 
lighted for night pby. {See Cliaptcr 13 on 
lighting for details of equipment necessary 
for lighting the course.) 

In addition to school use the pitch and 
putt course lends itself to the following ree- 
rational situations: 


1. small cities 

2. as a part of a small dty pork . , 

3. on military bases, both in the United 
States and ovenas. 

4. hospibis, particubrly veterans’ hospi- 
bis and ola age homes 

5. around hotels and resorts 

6. at industrbl plants for employees’ rec- 
ratioR 

7- for children’s amps 

8. as a commercial rccration fadlity. 

The debits of construction arc basically 
the same as for the regulation coune de- 
scribed arlier in this chapter.* The major 
diffcTTOcc usually lies in the size of the 
pcens and the type of tees. It is almost 
impossible to maintain turf tees, conse- 
quently, the rubber mat or brush tees are 
used extensively on pitch and putt courses. 

Unquestionably as land becomes more ex- 
pwsive the short pitch and putt course will 
become incrasingly popular. At Jones Bach 
and Jacob Riis Park in New York the pitch 
and putt counes have been extremely suc- 
cessful. 


lurlhcf infomwtion on the '•Pitch and 
refer to National Coif Foundation’s 
v»o« Operators Handbook ” 
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the “winter lall” caused by tbe flooding, 
freezing, and thawing. The subsoil is also 
important in preventing seepage. Clay, loam, 
and haidpan are quite sa&factory. Experi- 
ence has proved that flooding os’er recently 
filled areas, old dump areas, and gravel pits 
is a waste of time, energy, and water. 

Ftoedmg and Sprinkling the Area 

The ground and dirt banics should be 
thoroughly soaked by sprinkling and allowed 
to freeze fully before flooding. If the fall 
season is dry, it is advisable to do some of 
this sprinkling before the freeze-up. In sit- 
uatiorn where the temperature is not well 
below the freezing marK best results can be 
obtained by es'cning and night sprinkling. 
\Vh«e hard Tilifacts, cement or asphalt, are 
to be flooded os'cr, it is also advisable to soak 
and freeze these areas before flooding to 
prevent seepage through expansion boards, 
cracks, and dirt banks. 

If any quantity of snow has fallen before 
the flo^ng operation is started, most of 
the snow should be removed; howeier, about 
onehalf inch of snow sprinkled down into a 
slush and allowed to freeze provides a ^rry 
desirable base on which to flood. Weather 
teports should be checked before flooding to 
be sure that the flood coat will freeze suffi- 
ciently before snow falls on it Snow falling 
onto the flood water may result in a rough 
surface that wtU be difficult to loel out. 

The ground should be frozen to a depth of 
four to six inches before the flocKling opera- 
^n is started. The temperature should not 
M abos-e 20 degrees for good flooding condi- 
^ns. In order to attain this condition it may 
w necessary’ to flood at night. Normally, this 
tint coat should be about two to three inches 
depth. A lighter flood should be used 
when the ground has frozen to a depth of 
•ess than four inches. 

Flooding of rclatiwly Urge areas is best 
accomplished by means of a fire hose, but 
it may be done with a one-inch hose or cs-en 
> prden hose. The hose should not be held 
or left in one pUce for any length of time 
the water may melt through the frozen 
*urface and/or the hj-dtaulic action of the 
pressure may bore through the frozen 
surface. ^Vhen a small hose is used on a 
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large surface, or when the temperature is 
quite low it may be impossible to supply the 
area fast enough to permit the water to 
spread out before it freezes, causing a pfle-up. 
Under these conditions the flood water 
should be appbed progressively, from one 
end of the ri^ to the odier. It may be neces- 
sary to work ryver the rink several times in 
this manner. When the temperature is above 
15 degrees the fint flood coat should not be 
too heavy since the flood water (usually 
about 50 d eg r ees ) may remove the frost 
froirt the ground and cause seepage. 

After the fint flooding has frozen, all the 
ait pockets should be punctured and the 
shell ice broken up. Holes, cracks, and areas 
where seepage has occurred should be filled 
with slush and allw;ed to freere betore an- 
other flood coat is applied. Under good 
conditions two floodings are sufficient, hut, 
uneven ground or unfavorable weather con- 
ditions may necessitate additional floodings. 

Hie flood coat often does not provide as 
smooth a surface as desired. The finish coat 
is best applied as a light spray from a one* 
inch hose nozzle. It may also be applied bv 
walking back and forth across the nnk, hold- 
ing the open end of the hose so as to apply 
a light flood to the surface. Under any condi- 
tions the finish coat should be a light one as 
it congeals better with the base ice and pro- 
Wdes for less chipping. If warm water is 
available, it wril provide an even better finish 
coat as it congeals better with the old ice 
and tnelts into the cracks. 

Cleaning ond Resurfacing 

The snow^ice (skate shavings) should be 
removed from the surface frequently. The 
exact number of limes per day will depend 
on the daily load. It should Ik remove at 
least once a day. If it is not removed a light 
lhaw followed by a freeze-up will cause ex- 
cessively roughened ice. This cleaning is 
best done bj’ sweeping with a small-wheel 
tractor svith a revolving broom in front and a 
blade on the side (sec page 29S). If such a 
broom is not avaibblc. the rink may be 
scraped by a truck plow, tractor plow, or by 
handscrapers. It is especially important to 
dean the rink thoroughly b«ore app!)ing a 
new surface coat of ice. 
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The area selected to be flooded should be 
depressed below the surrounding ground if 
possible, particularly if the area will be used 
season after season. When such depressed 
areas are not available or feasible to con- 
struct, the area to be used may be enclosed 
by an eight to twelve-inch dirt bank of clay 
or loam. Sand will not sufBce. A satisfactory 
method of dirt banking on turf areas is to use 
a good grade of black dirt and spread this 
out as top dressing in the spring. Expenence 
has proved that snow and ice banks are un- 
satisfactory as the flood water will melt 
through them and permit seepage. An added 
precaution for non-depressed areas is to be 
sure that seepage cannot reach adjacent 
buildings and basements since this may en- 
tail damage suits. 

The type of surface, soil, and subsoil must 
be considered carefully in the selection of a 
rink site. A battery of three to five hard- 
surfaced tennis courts makes an excellent 
area, as well as surface, for flooding, provid- 
ing the surface has been properly con- 
structed. The provisions which must be made 
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in order to accommodate ice skating on ten- 
nis courts are: 

1. Grade should not exceed three inches 
over-all 

2. A curb six to eight inches should sur- 
round the courts on the outside of the 
fence in order to retain the water dur- 
ing the flooding process. If this curb is 
not a part of the permanent construe- 
tion, dirt banks may be used. 

3. Tennis posts must be set in slecv« » 

that they may be easily removed for 
skating. . 

4. The surface should be properly rno* 
forced to take the frecting and thawing. 

Multi-use hard surfaced areas also are suit- 
able surfaces for ice skating providing they 
meet the above standards. On pervious sur- 
faces the texture of the soil must be suw 
that It will not permit moisture readily to 
pass through it. A combination of day 
loam Is acceptable. Sand, cinden, and asha 
are too porous, and thus unsatisfartoy- A 
turf surface is usually adeoule to hold we 
moisture, but sod will usually damaged by 
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should measure six laps to the mile and 
should be the equivalent of ten skaters md^ 
with the inner side well defined. An inner 
track for the use of officials and judges is 
advisable. Provision for spectators should be 
made available around the outer side of the 
track. The ice shaver is a necessity for main- 
taining good ice on the skating track. 

UGHTING 

The use of skating rinks is more than 
doubled by providing illumination for night 
use. The amount of illumination necessary 
is small, three to ten foot-candle power for 
all except hockey rinks. Here the illumina- 
tion should be at least fifteen foot-candle 
power. Street lights may be suspended over 
the area or regular fiood lights may be 
mounted on poles. On multiple-use areas 
and over lakes, ponds, and streams, this 
equipment must be removed after each sea- 
son. On flooded areas the poles should be 
set before the freetfrup. See Chapter !? on 
lighting for details. 


WARMING HOUSES 

A building should be provided for chang- 
ing to skates and for warming purposes. It 
should be as close to the skating area as pos- 
sible and a wood pbnk walkway with double 
hand rails should connect it with the rink. 
The floor should be of rough wood or plank- 
ing. The building should be heated and 
should contain adequate benches or seats. 
When it is feasible to make this a permanent 
building, restroom bdlities should be pro- 
wded- If the building is to serve other func- 
tions in the summer season, such as a shelter 
or btfth-house, the permanent floor may be 
covered with rough wood planb’ng for the 
skating season. For playgrounds and school- 
grounds il usually is not necessary to build 
permanent buildings, since part of the school 
building might be used for this purpose. 
However, in the event that a building must 
be provided, a removable or demountable 
t)-pe building may suffice. A concession stand 
is an added convenience and attraction. 
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A new surface coat should be applied 
whenever the surface is rough, espe^Qy 
after heavy use or after a thaw. It may be 
necessary to do this daily for hockey rinks. 
This resurfacing is best done by applying a 
light spray coat following the same pro- 
cedures as previously indicated. After a ses-ere 
thaw it sometimes becomes necessary to 
apply a new flood coat. 


RINKS ON PONDS, LAKES. AND STREAMS 

Ponds, lakes, and streams may be advan- 
tageously used for skating rinks where the 
hazard of thin ice is not a factor. When 
weather conditions dunng freezing cause 
rough ice. the area may be given a spray coat 
m the same manner as described for flooded 
ririks, Water for this operation may be ob- 
tained from a hydrant or by opening a hole 
in the ice and using a portable pump. 

Smooth ice may also be provided by means 
of shaving or planing. The ice should be 
planed until a ■’blue-ice" surface is obtained, 
shaving machines have been developed that 
ate quite effective m providing a smooth ice 
surface. The cost of the machine is offset by 
the increased use of the surface for slating. 


HOCKEY RINKS 

Hockey rinks may be constructed on, or as 
a part of any reaeation skating area, or they 
may be built as a separate facility. If the 
hockey rink is a part of the rcaeation skatine 
area, it should be well fenced to prevent 
mg pucks from becoming a hazard to skaters. 
On large round or rectangular areas the 
hockey rink may be located in the center of 
the area which provides a natural flow of 
skaters around the rink. On smaller or odd 
shaped areas, it is better to locate the hockey 
nnk at one end or in the comer of the skat- 
ing area. Whenever possible it is best to 
build the liocky nnk m a separate area to 
eliminate the necessity for fencing. It is less 
hazardous and permits better accommoda- 
bon of spectators. Hockey rinks may also be 
located on lakes, ponds, or streams. 

The size of the hockey rink should con- 
form to the standards established by the 
National Collegiate AthleUc Assocbtkm or 
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the Amateur Athletic Union which provide 
a minimum of 65 by 165 feet, and a i^- 
mum of 85 by 200 feet. The height of the 
boards should also conform to the 
rules wherever it is possible; however, slight 
deviations have been found acceptable, » 
pedally for schools or junior hockey. To 
provide for multiple use of areas, for ae^ 
thetic appearance, and for lake, pond, and 
stream use, it is recommended that the 
hockey boards be constructed in such a man- 
ner that they are demountable and 
able. This is best accomplished by building 
the boards in sections and using trianguw 
frames for support. These frames can w 
staked into the ground or frozen into the 
ground or ice. The sections may be made o 
planks placed horizontally or 
made of tohgued and grooved 6 inch floonng 
placed vertically and nailed to a horuon™ 
Inme. TTie comeB of the rink should M 
curved. 

The hockey board sections and rtames 
should be stored out of the weather between 
skating seasons. On flooded rinks they m*y 
be reassembled before the free^^up. If » 
hockey rink is so located that it is not ad- 
visable to demount the boards, then 
nent posts may be set and a wall attached. 
Such posts should be treated to prevent rot- 
ting and the boards should be painted on 
both sides. The boards should be painted 
with a flat paint to prevent sun reflection 
from melting the adjacent ice. Light poles 
may be used to serve the dual purpose ot 
supporting the hockey boards. TTie hockey 
beards should have at least two three-foot 
doon along the longside of the rink for pur- 
poses of access and for use as a penalty box. 
These doors should swing out from the nnk 
fot safety. A large sectional door should be 
provided somewhere in the rink to pro- 
vide access for snow removal and shaving 
equipment. 

SPEEDSKATING TRACKS 

In winter sports areas a speedskating track 
is an added facility. It is an expensive addi- 
tion on flooded areas, but the costs are mod- 
est on lakes, ponds, and streams. The track 
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In order to provide heat reino\'al equip- 
ment of sufficient capacity to get rid of this 
heat, the designing engineer must fint cal- 
culate the total amount of heat gain 
the various sources and then add to it that 
amount of heat that must be extracted to 
change the initial rinh water to ice. This 
latter, the latent heat, amounts to 144 
B.T.U.’s per pound of water. 

Broadly speaking, the type of Boor to be 
used for a proposed rink is, or should be, the 
first consideration. Up until 1951, when the 
^ke-up rink floor was introduced for the 
fint time, there were two main types used, 
the sand-fill and the concrete slab, both using 
steel or WTought iron pipe to circulate the 
cooling media. 

The Sand-Pill Floor 

This type of floor (sec Figure 21-2) is 
simply a system of steel or wTought iron 
pipe, usually I inch or an inch and a quarter 
in diameter laid down on a level, compacted 
^rface wilh sand deposited and brought 
flush with the top of the pipe. Since the pipe 
MS no protection against air and moisture, 
tnu type of floor should only be used for an 
indoor rink. If and when conosion does oc- 
cur, allowing the freezing solution to leak 
put, tt is possible to make repain by replac- 
ing the leaking pipes. 

This type of floor should be confined to an 
indoor arena, because the exposed pipe must 
^ Pinfccted from the elements. 

If this type of floor is installed in an arcru. 
ne current estimated cost for the ice sheet 
« crt’ including refrigeration equipment, is 
55.50 per square foot of ice surface. To this 
must be added the cost of electric power 
’^long, water supply, prorision for housing 
JMtminery, accessory installations such as 
ockey boards, rink lighting, and public ad- 
ilmss systems. & s- r 

Th# Concrete Slob Floor 
'Hiis type of rink floor (see Figure 21-3) 
Ihc most, takes longest to install and 
•m-ol^ the most risk. However, properly de- 
^cd and installed, it requires little or no 
.jntenanee and leasrs the area open to a 
''■'*«rietyofuses. 
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It can be installed indoors and outdoors, 
either on the ground or above the ground, 
OTBT a basement for example. The concrete 
must be a continuous, monolithic slab, 
poured without any joints whatsoeser. Since 
concrete is not flexible, the slab must be so 
designed that it does not heave, or so de- 
signed that when it does heave it will not 
crack. A crack in the -slab would permit 
moisture to reach the metal pipe that is en- 
cased in the slab and leaks would soon fol- 
low. Repairing leaks in the concrete slab rink 
floor is a much more serious undertaking 
than it is with the sand-fill floor. In a con- 
crete slab there is a certain amount of hori- 
zontal movement because of the temperature 
extremes it is aposed to, and this must be 
provided for by the designer. 

The drainage of the subsoil underneath 
the concrete floor and the surface water 
diaina^ in the case of an outdoor rink are 
vitally important to the life and success of 
the slab-t^ rink floor. A preliminary study 
of the nature of the soil and of the surround- 
ing topography can ebminate the possibility 
of insufficient drainage being provided on 
the one hand and too much money spent on 
it on the other hand. 

Today the reinforced concrete floor slab, 
with the one-inch steel floor pipes embedded 
in it at four-inch centers to provide an ice 
sheet 85 by 200 feet can cost by itself 535,000 
or more. It is to protect this ioi'cstment that 
much attention is, or should be, gii-cn to the 
foundation for the slab. With ei-en the most 
faTOtablc ordinary sod conditions, the cost 
of such a foundation at today’s rates would 
be S5,0(X), and this could grow to $15,000 if 
ground conditions are poor. The rough esti- 
mated cost of the connete slab rink is from 
5525 to 56.25 per square foot of ice surface, 
including all refrigeration equipment. 

Once the type of Boor to be used has been 
established, there is a choice of two diflcient 
methods of freezing the ice sheet, direct ex- 
pansion. and the “brine" as it is sometimes 
called. The direct method insolves the dr- 
cuhlibn of a refrigerant, such as ammonia 
oroncof the freons, directly in the rink floor 
piping, whereas in the "brine” method, 
brine h drculatcd. In the latter, the brine. 
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PROVISION OF MNSS FOR ROCXEY ANT) 

skating IS tecogmzed as essential by recreation 
authonties but the incteasingly mild winleii 
m the northern hemisphere have made the 
maintenance of natural ice nnks almost im- 
possible. Most cities spend large amounts of 
money in the attempt to give their bim and 
girls and grown-ups ice surface for skating, 
but for the most part those efforts come to 
naught because the weather is not consist- 
enlly favorable For the few days of skating 
their efforts are hardly worthwhile, and many 

atws have given up altogether. 

Fortunately science has come up with a 
so ution-^rtificial ice-that may be success 
fully maintained outdoon throughout the 
whole winter. The method that is used ciIh 
ploys mechanical refrigeration to remove the 
heat from the water that would otherwise 
cause the ice to melt. 

The main components of an artificial ice 

lIlMfrctlei: AHIttlal |«, SSofl.j «|«». PcJI,.*, 

I«t.ril9fe Park, t.ar n.w r,,t 


fink are the system of closely spaced floor 

K that cover the entire area it is desirtd 10 

a machine room or separate building 
that houses the ice-making machinery; and 
two large pipes that connect the rink floor 
piping with the machinery. . . 

The "miracle” of making and maintaining 
an ice sheet for a skating rink, eswcially out- 
oWoors, during those periods when natural 
ice disappears altogether is illustrated in the 
diagram shown below. The rink floor piping 
and the ice surface (below) are shown bear- 
ing the heat "load” from the sky, the oc- 
e^ional rain (in the case of an outdoor 
rink), the warm wind, and the radiant en- 
ergy of the earth. There is also present the 
heat radiating from the people on the ice 
and, in the case of a heated arena, from 
the heating plant. The refrigeration machim 
cry keeps removing the heat that is impressed 
on the ice sheet by those several contributing 
sources and disposes of it to the air, fhe 
earth, and to the water, depending upon the 
system of cooling being used. 
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plastic pipe leaves little to be desired. It is 
manufactured in any length required, the 
labor invob-ed in ib installation is negli^le 
compared w-ith a similar installation using 
steel pipe, and only hs-o joints are required 
per length of pipe, gis-ing less possibility of 
leaks. Plastic pipe does not corrode. 

Plastic pipe has the disads-antage of a ther- 
mal condurtivity equal to only about 30 pet 
cent of that of steel and has a much highci 
coeffident of contraction. 

These faults, howem, have no appreciable 
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Significance prodded the installation is de- 
to wunteract their effects. 

»»Jen it nas first realized that public dc* 
twnd requited ice rinks that could be in- 
stalled at a reasonable cost, engineers under- 
took to design an installation that would be 
osy to maintain, portable to the greatest 
extent, and that svould has-e the lowest pos- 
'c operating cost. The “take-up” rink 
to be the answer. 

1 “falc-up” link consists of a s^ntem of 
f P'pes. light in weight and practically 
.®'™otibIc, bid down on any lesel surface 
^ through which the freezing solution is 
^stantly circulated. Ice forms around the 
P’Pa for about an inch above them and if 
TJt frozen by the mechanical refrigeration. 

Ine sjstcm of floor pipes is fed by header 
Ppcs one end or along one side of 

ffj endosed in a tunnel. ^^'heTe. 

p'fToses of economy, the header pipes 
. , »bori dimension of a rcc- 

tinV, a tunnd is also constructed 


along one side in which the plastic pipes are 
stored in straight lengths during the summer. 
If it is considered advisable, depending 
mainly on the geometric shape of the ice 
sheet, the header tunnel may be built along 
the longest side of the rink and used for 
storage of the plastic pipe also. The tunnel 
for the headers, and for storage space if it is 
required, is constructed to form a seat for 
the skaters, eliminating the need for the 
usual movable benches. 

THE TAKE-UP “SWIM-RINK" 

The btest development in the artifidal 
ice rink field is a completely new concept 
of the sm'mming pool-cum-skating rink com- 
bination. 

Hitherto it has been the practice in cases 
where it uas desirable to skate on an ice 
sheet formed o\er a sm'mming pool to in- 
stall a false floor oxer the pool and form the 
ice sheet on that floor. 

With a nexvly designed “Smm-Rink,” the 
very high cost and storage problem of the 
fate flow arc chminated because the ice 
sheet is formed on the water surface. This 
design is primarily intended for use with a 
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spccullv constructed swimming pool but is 
fodilv "adaptable to suit the particubr re- 
quirements of an existing pool. 

Stotk er PortobU? 

Although as its rume impljcs. the Take- 
Up 1^ artificu! ice rink ii designed with 
a sTci* to attaining 100 per cent psortab-Hity, 
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usually calcium chloride or sodium chloride^ 
gives up the heat it has absorbed in its 
travel across the rmk floor to the refrigerant 
m the brine chiller and returns as chilled 
bnne This low pressure, low velocity cycle 
is continued as long as the brine circulating 
pump is in operation. Tlie heat is given up in 
the chiller to the refrigerant svstem vihich 
is a separate circuit wherein the ammonia or 
freon is successively compressed, condensed 
into a liquid and expanded into a gas The 
heat that was originally picked up on the 
rink floor is finally deposited into the air or 
earth by means of water coming in close con- 
tact with the coils carrying the rcftigcnnl in 
the condenser. 

The direct expansion system eliminates the 
brine cycle entirely, and is often cheaper to 
install and takes less power to operate for a 
given size of rink. However, it rus the dis- 
adsantage of being a much more delicate 
system requiring considerably more skill and 


ARTIFICIAL ICE SKATING RINKS 
attention to operate, and is therefore seldom 
recommended for sitting rinks. 

PLASTIC FLOOR PIPING 

In ric«' of llic higli cost of nutniali 

installation of steel or WTOUght iron 
pipe systems outlined above, the use of p!^ 
tic pipe is becoming inacasingly wddespwd' 

Pbstic pipe, manufactured from 
Polyethylene, costs approximately 50^ 
cent of tiic cost of steel pipe and only abou 
15 per cent of the cost of wrought iron p'f* 
of similar size. . 

Over the range of brine flow used m t 
floor pipe circulation, the resistance to n 
in plastic pipe is only about S0_ per o 
that encountered when steel pi^ 0‘ 
size is used, thus further reducing the imtu 
imtallation cost by using pumping equ'r 
ment of smaller capacity and rcdoeing W ' 
ning costs on power consumption. 

From an initial installation point of view. 
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it is necessary to provide some means of dis- 
sipating the heat picked up by the incoming 
water and recirculating it after cooling. 

The latter is by for the most economical 
over a period of time. Although initial in- 
stallation costs are higher, the consumption 
cost is reduced to the electrical porver re- 
cjuired to operate the recirculating pump. 

Various means of removing the heat ab- 
sorbed are a\‘ailable, the most commonly 
^ed being the evaporative condenser. These 
items are costly and are limited to the func- 
tion for which they are designed, namely, 
heat dissiparion. 

The spray cooling ponds have the added 
adsantagc that they provide another form of 
recreation for the Eddies during the summer 
months. 

Electrical Servics 

experience it has been found that 
cicctacal service to an existing building or 
site IS usually inadequate and needs to be in- 
creased. 

Sometimes it is found to be more eco- 
nomical to house the refrigeration equip- 
m«t in a separate building nther than an 
existing one and install a completely new 
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electrical ser>’ice rather than increase the ca- 
pacity of an existing senice. 

The power required is in the region of 1.5 
kilowatts per 125 square feet of ice sheet 
plus that required for floodlighting if it is to 
be installed. 

Size of Ice Sheet 

Usually, the size of the ice sheet is prede- 
termined by the site aiailable. A full size ice 
hockey rink is 185 feet long by 85 feet wide. 

\Vhere a choice is a\anable, it is usual to 
estimate that about 25 square feet of ice 
suiibce arc needed per person actually skat- 
ing. 

For the purposes of estimating rcsenuc 
where an admission fee is to be charged, a 
fair approximation may be obtained by al- 
lowing one person per 25 square feet of ice 
surface plus an additional 25 per cent to al- 
low for people sitting out or standing around 
after paying an admission fee. 

ESTIMATES OF COST OF -TAKE-UP- RINKS 

Due to ibc wide sarialions in bbor costs, 
taxes, and other factors, between Canada and 
the United SUtes, and esen between differ- 
ent localities in ach country, it is not pos- 
sible to gise a definite cost on the sanous 
types of installation asaibble. Furthermore, 
cost figures change from year to year. TJie 
figures outlined below should be used pn- 
nurily for rruling comparisons between ini- 
tial cost of insUlbtion. operating cost, and 
mrnuc. 
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It IS by no mcani a "must” to dismantle and 
store the various units during non-shating 
periods. 

CHAIN RINKS 

It 11 a well-known fact that a much larger 
refrigeration capacity is required to make an 
ice sheet in the fint instance than to main- 
tain a sheet once it is formed. 

For this reason it has been proved to be 
much more economical to install only suf- 
ficient refrigeration capacity at any one site 
to maintain the ice sheet after it has been 
made and to obtain the extra capadty re- 
quired for the initial making of the ice sheet 
from a travelling booster unit, mounted on a 
truck and serving a number of rinks in one 
locality. 

By using this method of boosting the "resi- 
dent units, the cost of the booster unit is 
spread over a number of installations thus re- 
ducing the cost of each installation, yet pro- 
viding the extra boost required. 


An expensive type of floor surfatt , 


which to install the Tak^up tjT« 
ficul ice rink is not required. , „ . 

TTiis type of rink has b«n successfully w 
stalled on a level turf surface. Being 
it is an easy matter to remove the 
in the spring and repair any irreguiantics 
the turf siuface caused by frost heanng- 

This type of floor can be equally 
fully hid on a stone chip and asphalt su • 
face, or on a concrete slab surface. 

Obviously, the more permanent 
face on which the floor piping is to be lai . 
the better the drainage of the site must w 
to eliminate as much frost action damage as 
possible. 

Water Availabilily 

Cooling water requirements for the r^ 
frigcialion equipment is in the region o 
three gallons per minute per 125 square fe^ 
of ice sheet. 

The cheapest method of obtaining the 
necessary water supply on initial instaHat*®" 
is to use water supplied by the local ati" 
thonty. Unfortunately, the cost of water, it* 
frequent scarcity, or the lack of dtaina^ 
facilities for its disposal, very often make 
this form of supply prohibitive, in which case 
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TAIL! 21.2 

Aflierfjflfly e««N of Otftfoof 2I«k 

Pint eapiul cost $60,000 
Yarly cost 

^ fxWCT (assume per 
KW ht.) I I 

Water (assume 15^/1000 gals,) l.i 


Sauiiis akd Wages 
ilefrigerating Operator; 

Approi $'(00 per month 

Approx. SI 50 per month 
Slating Supervisor: 

Approx. $250 pet month 
Snow Remo^-aJ. 

Approx. $250 per month 

sho\-e personnel are emploved on this 
^ month period total labor cost per -4 
month season = $4,200. 

Total cwt of operation less lighting for 4 month 

«»n = $11,952 80. ® 

revenue 

TV,.?* of revenue realized at any 

prticular Ice rink Tvill depend on the rate of 
f [S'* length of operation. For a rink 
^ the size described above the expected 
^^•enuc could be as shown in Table 21-3. 


TAIL! 21.2 

■•vaat* of Rfal 

PuAsoae Seatinc 

250 chiMm p« day, 2 days per « eel for 


17 •eels 2Si $2,125 

500 children on Saturday for 17 •'eels 
@2(W 1,700 

500 adults per «eel for 17 weeks ® 50< 2,550 

10 practice periods o! 1 hour per «eel for 
l7«ecLs@$25 4,250 

10 practice periods of 1 hour per «eek for 
17 •eels @510 1.700 

I big hockey match per «eek of 2 hrs. for 
17 •eels @ 540/ht. 1.360 

Miscellaneous 

F^re slating club, 300 memben @ $15 
per season 4,500 


$18,185 

Net pro6t $6,252 for 17 *0615 or $367.70 per •■eel. 
This figure could be increased by at least $1,500 per 
season if a method of recirculating the cooling «atcr 
•ere employed. 

It is important to recognize that the fig- 
ures dted above are presented for compara- 
tive purposes only. TTic amount of revenue 
will depend on local policy and the nature of 
the prognm. The primary purpose of this 
discussion is to demonstnte that ice rinks 
can be made to be completely self support- 
ing. 
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ARTIFICIAL ICE SKATING RINKS 




n9«rt II:«. ccfflfltf* q »4 f*r 

TAItl 2|.t 

0iftf4«r ll«k laiNlIfltU* C*atf 

Ice ihfet 8S x 18S Icet = 15.725 «qiixr« 

FToot surface tuif, leveled and compacted 
Floor pipes 1 meh diamctcf plastic pipe, itct) 
spacers galvamecd shields 

Iladcr pipes } P'pe balanced flow system housed 
m steer wgle frame tunnel, comigated mm sid 
mg, hinged wood covets, also used for pipe storage 
Refrigeratwn equipment 50 Ion brme chinme 
unit, 50 ton condensing unit m confunetion with 
a cold storage lanL 


Electrical Power supply adequate senicc on «le 
Elsttiiutfd cost of instalbtion, including engineering 

$60,000 

In addition to the abo^•e, provision should 
be made for: 

Fencing 

Lighting 

Housing for refrigeration equipment 

Ftcctncal power supply if existing service is in- 
adequate 

Cooling water supply and discharge 
TItis Ijpe of installation would protide go^ 
ice at wet bulb tempciatuies up to 45 ^ 
grccs. If an evaporative condenser is to w 
used add $5,600. If a spray cooling pond is to 
be used add $2,500. Note that it is often pos- 
sible to utilize an existing wading pool for 
cooling water recirculating purposes. 

BeotlnrUnlt 

The cost of a ‘3oosler” unit combing » 
packaged brine chilling unit of 50-ton O- 
pacily mounted on a truck, complete with 
all necessary flexible quick release pipe wo* 
nections and pumping equipment, is appron- 
mately $25,000. 

Amertizad Costs 

Rates of interest charged will vary with 
each municipality and will also \’ary with the 
length of the term of the mortgage. 

Rot an approximate cost, consider the ex- 
ample in Table 21-1 amortized on a 20 year 
term at 5 per cent interest. 


»r|gf Klai. P*rk, Ntw Tsrk City. 


W.llnio. M. 
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4. An area readily adaptable to the con- 
struction of dressing, parVing, and recrea- 
tional facilities. 

5. Popubfity and gcnenl usage of the area 
in its present condition. In many instances a 
stretch of ocean front, though undestloped 
and sometimes restricted, seems to be a pop- 
ular bathing spot. Thb expressed esidence 
should sers-c as a criterion. The community 
or municipality imtiKrd, should nhcre\-er 

ssible malce a sirtuc out of what appars to 

a necessity. 

6. A necessity for new farilitics based on 
a study of os-erCTowded existing aras. 

7. Accessibility by priwte and public 
transportation. 

The lake Front Booch 

_ In general the criteria listed for the sclcc- 
Uem o! ocean beach fronts apply to laVe front 
beaches. It should be understood that tide 
conditions on certain tjpes of lakes are rela- 
tively unimportant in maWng the selection. 

Urually, a lake front beach development is 
of a more localized variety. It mil sen-e a 
JTOller community. The facilities will not 
be extensile. Control problems will not be 
srtous. In spite of the« farorable factors, 
the success of any beach project will in- 
evitably depend on the type of fadlitics pro- 
vided, the cleanliness of the water, the 
smoothness of the beach and accessibility to 
it When a lake front site appean to have 
the features mentioned but the bottom of 
the wading depth leaves something to be de- 
rir^, the problem can be easily resolved. 
With modem land movers and grading 
-pratritriyjy atny Vice sVit can \ie 
developed into a first-rate bathing beach. 

CENERAl REQUIREMENTS AND lAYOUT OF 

FACIUTIES 

Servicing the public is and always should 
w the prime objective when determining the 
final physical arrangement of the essential 
racilities for a public beach. It is necessary to 
know what facilities are required and what 
should be done with them to afford maxi- 
mum and unobstracted use. Experience over 
the past twenty years indicates that the fecili- 
ries listed below are desirable and in most 
mstances essential. 


Boihhsuse Design 

In areas where only one bathhouse is con- 
templated it should be constructed to in- 
clude: 

1. Admission ticket sales and locker 
rental booth. Valuables checking sec- 
tion. 

2. Suit and towel rental section. 

3. An adequate shower and toilet facility 
for both men and women. 

4. Sufficient locker and dressing cubicles 
(men and women). 

5. Centrally looted egress from dressing 
spaces to beach. 

6. Food concession. 

7. First Aid Station. 

8. Employees locker room and sanitary 
^dlities (Lifeguards, Attendants, etc.) 
In this Tc^id it has been found that a 
mote efficient operation will result if 
lifeguards have their own quarters. 

9. Administration Office. 

10. Lobby space of sufficient size to ac- 
commodate the patrons of the bath- 
house during rain storms. 

11. Locker key machine. 

12. Storerooms. 

n. Maintenance area for repair of equip- 
ment, boats, ropes, reels, lifeguard 
towen, inhalatois or resusatators, 
beach chairs and umbrellas, etc. 

14. Clothing issue room if emplo)’ees are 
supplied with uniforms by the fedlity. 

H. Rooms with adequate storage and 
counter space for rental of chairs and 
umbrellas. 

Bathhouse Construction 

Simplidty should be the watchword in 
bathhouse construction. The trend points to 
one-stoiy, long, low, ranch-type buildings, 
one end used for a female dressing and 
locker section with dressing cubicles and sani- 
tary fedlities, and the other, a male srction 
of similar design, without individual dressing 
cubicl«. Cubicles are considered an unneces- 
sary expense in men’s facilities. A very satis- 
factory innovation in modern construrtion is 
the locker and dressing area that requires no 
roof. This open forum arrangement furnishes 
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SEIECTION OF BEACH SITES 
me Finuc .each useuiv ^ 

most popular summertime recreation fadtitv 
m a community fortunate enough to have oZ 
nearby On a hot Sunday afternoon the five 
major beaches m the metropolitan Nw 
York mca acrammodale over 2.000,000 pech 
ple. ^e modem beach with its mimc^ 
supplemenml ^tion facilities nnS 
from par three golf counes to table teSS 
is a far cry from the old beach facility that 
provided only swimming. Today when fa™; 
lie. go to the beach Ihe/go fo, 

.equently, they demand many type, of re^ 
1,00 fac,l.Ue. addition to SningTS 
facte ha, greatly mJueoced the plaoLg rf 
public beaches m recent years ® ™ 

Unforlooatcly all stale, and citie, do ml 
fave ocean beach ..tes, and nra,t seek M 
lahe nte, for development of beach fadlh 
bes. Cqonhe, an^tatm that posse,, p,„pi^ 
ties suitable for toche, have begun ioSl 
struct such public areas to senm tourist, and 

IM,r.ll..i J.... I..,t 


people front the cities. These beaches are fre* 
quently located in state or county path afS" 
terns. 

For the most part beach facilities of the 
larger variety may very easily be adapted to 
small waterfront areas and suggested layouts 
reduced or deleted accordingly. 

The selection of a desirable location for 
beaches and the subsequent development of 
the area is an important step in securing ad®" 
quale bathing facilities. 

Oceon Beoch 

An ocean bathing beach site should have 
CCTlain characteristics to make it more de- 
sirable than any other stretch of ocean front 
area. The following criteria are recommended 
« a suitable basis for selection of ocean 
beach sites: 

1. An unobstracted, smoothly contoured, 
shallow water area at low tide. 

2. An unobstructed expanse of clean, 
sandy beach. 

3. Water that is chemically and biologi- 
cally suiUble for bathing. 
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eter troogh at the tase of the enclosure s^-alls. 

This general 1)^6 of construction has been 
found to be s'ct)’ functional and has also 
m'thstood the test of tune. 

Toilet Facilities 

The genera] and satis&ctory practice in 
bathhouse construction is the installation of 
toilet fadlities close to the exit to the beach. 
To reduce the cost of lasing ss-atcr and sewer 
lines for any great distance, the facilities for 
both bathhouse and general beach patrons 
ate located so that a common separation wall 
contains the water closet, urinat ubTitj- sink 
and hand basin lines. 

State and city building codes ihroughoat 
the counh)- wry but it is doubtful whether a 
set formula for toflet installations exists for 
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public beaches. This statement is not to be 
construed to mean that codes do not exist 
for toilet installations at other places of pub- 
lic assembJi. In the suggested comfort sta- 
tion laput, a ntOit)’ closet containing a sink 
large enough to hold a wringer-type bucket 
should be incIuded.Tbis compartmenlshould 
be equipped with sheh-es for storing essential 
matoials (soap, cleanser, tissue, mops, pol- 
ish, ^rden hose rack) and a foucet threaded 
to rcceii-c at least a three-quarter inch hose 
for swabbing down the decks and walls. 

Decks and walls in comfort station ^dli- 
lies, to enable eas)- maintenance should be 
lined with a tile Uut will wiUistand hosing 
down. The decks in particular must be ade- 
quately graded to a drain or drains depending 
on the size of the facility. 


i«e«b Kill f«rt. New r*rl. 










«•• ml{|l«i< b«>t«ri «» C«Mr hiMtf •• « M Sudsy s««r»»»». 


the wnon who docs not desire to check his 
dothes, a facility in which to gel into his 
t person who wishes to 

eh«k his clothes can do so by dropping a 
nickel, dime or quarter in the coin locken 

K vidcd. These, of course, are under covet. 

IS idea IS similar to the checking loiicn 
m tram and bus terminals. Alternate plans 
are: 

1. A flat locker rental fee where a wrist- 
band locker tag is issued on purchase and 
lockets are serviced by an attendant with a 
master key. 

^ Iwtead of a tag, a wristband key is is- 
sued for which a deposit is usually de- 
manded. ' 

Although it is not the intent here to dis- 
^ the ments of operational features, the 
three sv-stems arc mentioned to aid the pto- 
'^“‘]dcr or architect. The ad«int^ 

of the com locket s)-stem are obvious. 

Consfrwetion Materials 

and permanency, 
bang of the essence; construction should i 


limited to the use of concrete and cinder 
block. The use of brick or fieldstone vmeet 
should be utilized for greater aesthetic ap- 
peal. 

The "open to the sky” type of constru^ 
tion incorporates the use of corrugated trans- 
ite for the roof of sheltered sections, such as 
the locker areas, and smooth transite for all 
brcia treatments. These materials have been 
time-tested and require little or no main- 
tenance. 

Shower Focilities 

Holding to the original intent, minimum 
maintenance and permanency, it is suggested 
that shower facilities be constructed with 
the following features: 

1. Open to the sky 

2. Conaete block enclosure walls 

3. Multiple shower installation on three 
sides 

4. Rough non-skid Enish decking with 
quick runoff drainage. 

Some shower enclosures are constructed 
so that drainage is pitched toward a perim- 
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date may finish the day with a se\‘en-coarse 
dinner. 

The remaria here are confined to listing 
the equipment necessary for the average 
headi fcx>d concession and its general design. 
The minimum essential equipment is con- 
sidered to be: 

1. 2 Soda Dispensers 

2. 2 or 3 Bottle Coolers 

3. I 30 Cubic Foot Refrigerator 

4. IWallc-in Ice Box and Freezer 

5. 1 Automatic CoBeeMaVer 

6. 1 French Frier 

7. I Large Grill (preferably gas) 

8. 1 Wort Table with 2 inch top 

9. 1 Back Bar 

10. Display Cases 

11. Ice Cream Bar 

12. Ample Storage Space 

In arranging the floor plan for the installa- 
tion of this equipment, it should be borne in 
mind that accessibOity to serven is very 
important. It is, therefore, suggested that 
the concession area be rectangular in shape, 
with service counter space on three sioes. 
These counters should be constructed so 
that roll down shutten or sliding battens 
may be used to shut ofi parts or to com- 
pletely open the entire area. 

All equipment, located in the center of the 
rectangle, would be easily reached by the serv- 
ice penonnel and out of teach of the pa- 
trons. This arrangement is possible whether 
it be part of the central bathhouse type iit- 
stallation or a separate unit remote fr^ the 
main building. There is no set rule for Boor 
plans of concessions. However, research in- 
volving concession operations of varying 
sizes reveals that the aforementioned plan is 
preferred. 

First Aid Station 

^Vhelher a First Aid Station is constructed 
as part of a central bathhouse or is an addi- 
tional separate entity by reason of a long ex- 
panse of beach, certain characteristics and 
equipment are necessary. 

The First Aid fadlity must be designed to 
accommodate persons with minor injuries 
and at the same time provide for the more 


serious submersion cases. The minor injury 
sectmn should include: 

1. A porcelain footbath equipped with 
sil-domi ledge and hot and cold water taps. 

2. A steel porcelainized examining table. 

3. Medicine cabinet highboy, porcelain- 
tzed steel. 

4. Steel porcelainized stool. 

5. Steel cxaminingchairwith leg rest. 

This section should be screened from the 

submersion or serious case section in which 
the following equipment is considered es- 
sential: 

1. RubbingTablc 

2. Steam Sterilizer 

3. InhalatororResuscitator 

4. Steel porcebinized flat top, 4 drawer 
mediem cabinet 

5. Medical desk and chair fot Nurse or 
First Aid Attendant 

6. Porcelain sink with single knee-oper- 
ated water control 

The rooms, for maintaining the high- 
est standard of cleanliness, should be con- 
structed with tile or concrete decks and a 4 
foot dado of tile around the walls. It is cus- 
tomary to separate the actual working space in 
a First Aid Station from the entrance by a 
railing equipped with swinging gate. On the 
entrance side of the railing an informal wait- 
ing area is designated by a tow of chairs such 
as one might encounter in any medical office. 
The outside of the building should be con- 
spicuously matked so that it can be identi- 
fied by persons approaching from any di- 
rection. 

It is also important that this building or 
designated section of a bathhouse be located 
so that an ambulance may have free access 
to it. 

lifeguard Stations 

In beach installations where the length of 
beach available is not more than a half to 
three-quarters of a mile and the bathhouse 
is centrally located, the main lifeguard sta- 
tion may be included as part of it. 

This station primarily would serve as a 
point from which lif^uards are assigned to 
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Drinking Fountains 

It is believed that vandalproof dnnldng 
fountains for public beaches or public focili- 
ties of any kind are yet to be invented. How- 
cs'Ct, a reasonable degree of success has been 
attained with a trough type installation con- 
Uining a series of three, four, or five foun- 
tain bubblers with indnidual push button or 
wheel bubbler controls. These troughs are 
equipped with filler spigots at both ends for 
those who wish to fill containen. 

The entire trough is constructed of con- 
crete with sufficient access plates or doon for 
maintenance and repair. The plates or doors 
(steel) should be equipped with a square or 
hex nut locking device, opened and closed 
with a key to fit. 

Individual fountains precast of concrete 
in one piece (pedestal and basin) with the 
hpc of maintenance and repair doors men- 
tioned abose have also proved to be fairly 
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nibstmtisl. In most inslances to 
equipped wilt push button bubbler control. 

Deeding on the size of the tob ai^ 
the location of the bathhouse, it is behevd 
that drinking fountains should not be lo- 
cated more than 500 feet apart along the line 
of the boardwalk. Obviously, persons farthet 
from the founUin would not have to wait 
more than 250 feet in either direction, pim 
whatever the width of the beach is at tne 
point they have selected to occupy. 


Concessions 

The concession generally associated with 
beachfront operation includes a facility W 
the sale of food, soft drinks, beer, cigars ana 
cigarettes, bathing and beach accesson«, 
souvenirs, novelties and, where picnic area 
ate available, charcoal. The larger and more 
elaborate installations feature corap ete res- 
taurant facilities where persons strolling tn 
bcatdwalk or having concluded a swiramrag 
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1. KodianjBad): ^K.x^ft.= 9 sq. ft. pB pawn 

4,S00 batbot pa acre 



Z. Cooej Uaad: 4ftx4ft. = I6«q. ftpa pawn 

2,700 tatben pa aoe 



3. Jones Beadi: SfLz5ft. = 25sq. fLpa pawn 

1,700 tetbos pa acre 



4. Orrfiard Beadi; 6 ft. z 6 ft. = 36 sq. ft. pa pawn 

1,100 fatbospa aoe 



a general rule concrete promenades are coo- 
stnictcd where fiiuh grade p e nn ifa. In in- 
stances where there is an appreciable diange 
in grade or where inshore installations mahs 
it necessary, derated hoardwalb 12 to 14 
feet high mnst be installed. Supporting struc- 
tures can other be of treated wood pQing or 
cOTcrete. Both hara proved satisfactory. The 
dccliiig of hoardrtalb as a rule has bera con- 
stmeted of Donghs Fir (WoOmantted). 
Eapeiiinents over the past 10 ot 15 years 
faara been made with decking of Greenheait, 
a South American lombo, whidi has served 
remarkably weQ and may well become the 
nranbcT one choice for wooden boardwalk 
construction. 

hfenh'on should be made of other features 
of a boardwalk ev'cn thoo^ actual c oosliu c- 
tion detaib are not discossed. 

1. Railings on both tbe outboard and in- 
board side of tbe boardwalk are ttsnally con- 
strocted of pipe and for aesthetic appeal, 
the top is of wooden ship nO design. Sbn- 
diions are on 6 foot centen and fit into finsh 
deck sleeves. Over-all height from promenade 
to top of ship tail is 5 fat 6 indtes. 

2. Benches. In most instances benches are 
installed along both rads fadng the water. 
Whenever possible they should be of tbe 
wood and concrete tjpe which fratnre a con- 
tour scat of bendi sbts and bach rest of the 
same material. 

3. Sbeltcis. A desiiahle hut expensive in- 
novation in boardwalk design includes shel- 
ten or pavQIons* at intermediate distances. 
They serve the public by aSording protection 
horn the sun and sudden storms. 

4. Lighting.'Piumenaaeorboardwalklj^t- 
ing may be the street post t^pe. Spedfications 
in most recent des^ call for luminaue with 
340 Watt lamp with asj-mmctiic ^obe on a 
tapered elliptical aim. Height of the pole tn- 
duding a 20 inth base is 25 feet 9 inches and 
is nannfa ctuj e d of aluminum alloy. 


5. Jacob RSsBeKli: 


7ft.z7ft.=;49s]. ft. papowa s^«e* mrallwbU fa fraftara af fra Wav Tart 
900 batbos pa acre baaeiaa. 
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theit respective posts and as an operating 
office for the chief and lieutenant lifeguards. 
When such an arrangement is possible, this 
station could very well serve as a separate 
dressing facility for all lifeguards, As men- 
tioned previously, for better functioning of 
the lifeguard service, it has been found that 
lifeguards separately quartered and independ- 
ent of the rest of the beach personnel 
maintain better "esprit de corps.” This point 
cannot be emphasi^ too much. 

Lifeguard posts as distinguished from life- 
guard stations are two- to three-man chairs, 
located at intervals of approximately 500 feet 
along the waterfront. These should extend 
6 or 7 feet above the grade of the beach and 
constructed with a wide base for steady foot- 
ing. They should also be constructed so that 
one or two men may easily move them to or 
from the water as tide conditions change. It 
is suggested that these seats be constructed 
of aluminum pipe framing with seat and 
bach rests curved to conform to natural con- 
tours of a sitting man. This feature alone is 
worth its weight in gold in helping the life- 
guard to stay alert. 

The life^rd chair should also include a 
foot rest and platform on which an inhalator 
or resuscitatot may be stored. A foollocVet 
type compartment might also be included 
for safe stonge of extra clothing and life- 
guard gear. 

Safety Factors 

At this point it may be well to mention 
that each lifeguard chair should be located at 
a point where the line of umbrellas does not 
interfere with vision of the lifeguards sea- 
ward. In any case where their view might 
be obscured, flags on 6 or 7 foot staffs should 
be placed on the beach indicating the closest 
point to the water's edge that umbrellas are 
permitted. 

To insure that rescue operations do not 
become confused by interfaence from the 
public, it is suggested that each tower or 
chair be toped off and boats and other rescue 
gear kept immediately available. 

Where jetties have been built to preserve 
the contour of the beach, it has been found 
that lifelines with 18 to 24 inch biii^tly 
colored floats installed on both sides parallel 
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to the jetties are necessary. 
are secured to the beach by a buried dead- 
man" or good-sized log. The outboard mo 
is secured to a Danforth, mushroom, or hair- 
pin anchor depending on the type of botl^. 

Beaches not having jetties from which 
the public must be warned or protected are 
redudng gradually the number of lifelines m 
use. This reduction has come about because 
people in general get the impressiori that the 
lines were installed so that th^ might have 
something to hang on to. Originally, lifeline 
were supposed to aid the lifeguard in estab- 
lishing a swimming area that he could e^ily 
observe. Unfortunately, these lines tend to 
give poor swimmers too much confidence 
and frequently result in submenions that 
could otherwise have been prevented. Li^ 
guard stands properly spacM and njsjined 
serve to much better advantage than lifelines. 

Baardwalk-Beach Area 

After the firet postwar (World War II) 
summer season was ever a tremendous in- 
crease in usage of Metropolitan Area beaches 
was reported. Overcrowding created an tu* 
gent need for further expansion. But static 
tics ate necessary for intelligent planning ana 
design of any facility. The formulas ?• 
517 were devised, based on patronage at the 
five leading beaches around New York and 
Long Island. 

Assuming 1,000,000 people use the beache 
on the existing 480 acres, there will be 2,100 
bathers per acre. To get an actual picture or 
what each of the five formulas represented 
in congestion or comfort, 150 lifeguards at 
Rockaway Beach were ananged to simulate 
each condition. 

Knowing the size of the area and appip**' 
mate number of people to be served, 
nen can get a fairly good idea of how much 
beach should be seaward of a proposed 
boardwalk. Where a beach area is long 
enough to warrant the construction of a 
promenade or boardvralk, myriad problems 
present themselves. 

To determine the type of boardwalk con- 
struction best suited to a particular area, 
grades are an important factor. 

Boardwalks most easily maintained are the 
concrete or asphalt block surface variety. As 
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Streets and Access Roads 

A definite policy regarding streets and ac- 
cess toads must be established to keep a 
beachfront area on a dignified, desirable 
level. Various municipalities in long rai^ 
planning has-e done an excellent job in this 
regard. The following steps should be taken: 

1. Street systems near the waterfront 
should be completely mapped to prevent 
summer bungalows and other seasonal shan- 
ties from mushrooming m the area. 

2. The waterfront end of the principal 
streets serving the entrances to the beach 
and boardwalk should be zoned to permit 
hotels, restaurants, and bathhouses, but pto- 
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hibit open front stores, parking lots or rom- 
metcial garages. Those permitted are only to 
provide supplemental services by private busi- 
ness not included in the simple beachfront 
development. . . . r 

3. '^e remaining areas in the vianity of 
the beach should be zoned “Residential 
which would further stop the growth of un- 
desirable beach shanties. 

4. Parking should be prohibited if possible 
on all streets within two or three blocks of 
the beach. 

Landscaping 

Plans for landscaping must include a part 
way or boulevard tree planting, and a tree and 


RterfaXsn arta tii ceiil«c<tlaii wlfk b*ack ftaat, Jtnat taetk Siala fark, Naw Tark. 
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ing areas which in modem design are 
equipped with toll booths, automatic coin 
stations and parking lot gates. The X'chide 
operator is only required to insert a coin and 
a mechanical detector lifts the gate foreiitr>'. 
SesTral companies manufacture this mech- 
anism. 

2. Games areas between parking fields, in- 
cluding handball, basketball, paddle tennis 
comts and softball diamonds. 

3. At e\-ety ten or twelve street intervals 
between softball fields and games areas a 
picnic area might be included with trees, 
tables, and firep^ces. 

4. Children’s plaj^ounds with swings, 
slides, and see-saws at appropriate intervals, 
depending on the length of the beachfront. 

5. Comfort Station fadlities at not more 
than six to eight ci^ streets apart. 

6. All of the above should in turn be 
hacked up by a pleasant, wide, and possibly 
mailed roadway, bou]e>‘3rd, or parkway. Tyjv 
ical of this type of design is the new Soum 
Beach Improvement in Staten Island and 
such fadlities as Jones Beach, Long Isbnd, 
and Rockaway in Queens. 

7. ^Vhere sufEdent space is available and 
usually where the beachfront area is well 
within park limits, pitch and putt golf 
counes have been included. Although an 
installation of this kind is initially expensive 
and requires constant maintenance, the pop- 
ularity of the game makes it a worthwhflc 
and often profitable enterprise. However, a 
word of caution is warranted. Construction 
of a pitch and putt coune should not be 
undertaken unless it can be reasonably estab- 
lished that large numbers of people will pa- 
tronize the beach. It is doubtful that a pitch 


and putt beach installation dependent only 
upon golfers would cany its own weight fi- 
nancially. 

Access to the coune should be directly 
horn the boardwalk or close to it and control 
exercised from a starting booth where fees 
ate paid, personal property is checked, and 
cIuIk and balls are obtained. In some installa- 
tions where the terrain and location are not 
hazardous, it is unnecessary, to enclwe the 
area with protective fencing. For details on 
the lajout and construction of the coune see 
the chapter on Coif Facilities. 

8. In the larger state parks, feciliti'es for 
boating, dancing, roller skating and night wa- 
ter shows are also as-aflablc. A rather success- 
ful airangement is a combination dance floor 
and roller skating arena. This type of bcili^ 
attracts people from the promenade or board- 
walk and should be accessible on the inshore 
side. Operationally, this is a night activity 
with dandng “under the stars,” for no fee. 
Depending on the budget allowances of the 
agency invoh-ed, a minimum fee should 
probably be charged for skating and rental 
of skates. 

9. With the increase in popularity of boat- 
ing, efforts are being made to accommodate 
small boat owners at some beach facilities, 
hfannas, with docking piers for boat storage, 
landing floats for transients, gas hcfliti'es, 
launching ramps and fully equipped boat 
houses are now available. Separate parking 
focilities for marina patrons are a require- 
ment in any contemplated operation of this 
kind. In the presentation of the final plan for 
a marina, care should be exercised in confin- 
ing all boating activities to an area that is 
not part of the bathing beach. 




Mart** Tkaafar. iaaat laaat. N*w fark. 


shrub SCTeen planting between the main 
vehicular artery and the patVing 6eld$, games 
areas, and any other fadlities Mtween it and 
the boardwalk. 

The selection of trees in the picnic area 
should receive special consideration. They 
should be plant^ to provide shade for the 
picnic tables and hreplaces. This area in turn 
should be screen planted to separate it from 
the adjacent playgrounds or parking Gelds. 

All landscape plans should contain the 
following: 

1. Symbols used to indicate number, types, 
and species of trees 

2. Description of abbreviations used to 
indicate shrubs 

3. Details of tree guying 

4. Details of staldng (minor and major 
trees) 

5. Details of grades 

6.. Areas to receive topsoil and seed 

7. Detail of skinned area for softball dia- 
monds 

8. Detail of edging for shrub beds 

9. All notes pertaining to elevations, 
grades, and planting that may be of 
special concern. 


Some of the more desirable planting m*' 
terials suggested for the beach area ate: 

Shtobs 

Ligustram vslifolium Prunus maritim* 

Mynca Prnsyhanica Rosa rugos* 

Rosa Boribunda Ilexcrenata 

Tr«j 

Pbtinus accnfolia PopulusallM 

Eleagnus angustifolia Pinus thunbergi 

- AlbiaaujuJjbnssmrosea Crataegus crusgaUi 

Selection of material should, however, be 
based on physical properties and the zone or 
section of the country where the construe- 
tion is to take place. 

SUPPORTING RECREATION AREAS AND 
FACIUTIES 

Satisfactory results have been accomplished 
in icvening the trend of deterioration in wa‘ 
terfront areas by following the convention^ 
pattern of beachfront improvement. Beach 
development must, however, provide more 
than swimming opportunities. Therefore, a 
list of facilities is include that should r^ 
ceive serious consideration in any beach 
plan. 

1. Behind the boardwalk, long stnp 
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for the community dollar and to male the 
best use of available land and sites that are 
available. Although the capital outlay for 
year-round use tvill be more at the begirmin^ 
the extended me will make the all-weather 
camp more economical. 

The selection, development, and operation 
of a site for a camp program requires cooper- 
ative planning by experienced camp person- 
nel and professional technicians including 
architects, engineers and contractors. The 
initial proper selection of a site will greatly 
influence the future success of the camp pro- 
gram. Although criteria V2ry with the specific 
requirements of the camp and the locality in 
which it is to be situated, certain basic con- 
siderations apply to all good camp sites. 

SITE SELECTION 

The geographical location of the site 
should he determined by the type of pro- 
gram, frequency and duration of the camper 
visit, and the origin and density of the popu- 
lation served. Extended use of the camp fadl- 
ities for short term camping, school camp 
programs, and community services, is in- 
creasing and will continue to increase in 
importance. Therefore, it is generally advfr- 
able to select a site that is me most proxi- 
mate to the density of population that will 
satisfy the established criteria. 

The tract should be located on roads trav- 
ersable during the period of camp operation 
by autos, busses, and trucks and require 
approximately three to four houn average 
driring time from nearby cities. 

The size of the site to be selected should 
be governed by the ultimate number of 
campers to be accommodated, and ideally 
should contain one acre per person to per- 
mit a decentralized plan of development, 
and sufficient peripheral buffer area to pre- 
clude encroachment by, or on, surroundir^ 
property activities. 

The topography of the site should provide 
good drainage, and preferably be sufficiently 
irregular and varied to provide privacy and 
separation for the various portions of the 
camp development. The elevation of the 
area should be above any possible flood levels 
of adjacent rivers, streams, or bkes; and 
should not be in a natural depression with 
poor air circubtion and high humidity. 


The character of the site should possess 
sufficient natural beauty and interest to en- 
gender in the campers a desire to participate 
in the activities, and to derive a feeling of 
exhflaration and satisfretion from their camp- 
ing experience. It should have open and 
wooded areas, and be capable of supporting 
a diversity of program features. Natural haz- 
ards such as mine shafts, turbulent waters, 
precipitous cliffs, extensive swamps, or poi- 
sonous snakes, plants, or insects, should be 
avoided wherever possible; and if encoun- 
tered, adequately guarded and posted. 

A potable water supply economically avail- 
able is mandatory. Natural wafer features for 
su-imming and other aquatic activities are de- 
sirable, but if not available, a pool will suf- 
fice for a minimum aquatic program. 

Sewage disposal must be economically fea- 
sible ei^er by subsuifr ce absorption, or treat- 
ment and discharge of effluent into a water- 
course. 

Public utility electric and telephone serv- 
ices are desirable. The site should be lo- 
cated in an area where codes, ordinances, and 
zoning permit harmonious integiab'on of the 
camp and its program into the activib'es of 
thesunounding community. 

Title to the property should be clear and 
free from easements or provisions concerning 
riparian, oil, or mineral rights, or other re- 
strictive stipubtions. 

MASTER PLANNING 

After a site has been carefully selected, a 
graphic over-all plan of the ultimate camp 
development should be prepared by com- 
petent tedinicians working in conjunction 
with experienced ramp personnel. Accu- 
rately and thoroughly prepared, this pbn will 
scTv^ as a guide for all construction over a 
period oi years into a final integrated design. 

Topographic Map 

The basic tool for the preparation of a 
master plan is an accurate topographic map 
with horizontal scale of 1 inch to 100 fec^ 
and a vertical contour interval of 5 feet The 
method selected for preparation of this map 
will depend on the extent of the tract; photo- 
grammctric projections are generally more 
economical for tracts in excess of 500 acres, 
and ground surveys for smaller areas. 
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CAMP SITES AND BUILDINGS 

Charles Pom^ 


PUBUC tNT£&m IS 00>(P[NC AND OUTDOOK 

living is at an all-time high. Public camp sites 
in state and national parks are being devel- 
oped at a rapid rate to meet the demands of 
family groups and citizens generally for a 
v'acation in camp. The short work week and 
vacation with pay brings camping within the 
reach of a large majority of the people. 
Studies by the American Camping Assoda- 
tion and individuals show that less than ten 
per cent of the youth of camp age attend an 
organized camp during the summer. The 
great difference between the milltons who 
desire to go camping and the number of 
those who go indicates the necessity for more 
careful planning to get more adequate land 
areas and facilities for organized camping. 

More camps are needed to teach skills, 
knowledge, and attitudes about outdoor 
vacations so that the millions who are gmng 
camping will profit most from the experience 
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and make wise use of natural resoui^- p*® 
need for more camps calls for careful pun" 
ningby public agencies such as park and rtc- 
reation departments and school distnew. 

School camping has taken firm roots m 
many slates. The essential different bfr 
tween school camping and the tradibona 
summer camp is that programs ate con- 
ducted primarily during the school )'e3t^ 2 
regular part of the school curriculum.^*? 
development requires all-weather camp faoli* 
tics tfiat can be used the year round and is 
in keeping with the contemporary pracbcc 
of spreading vacation choices over many 
months rather than limiting them 
summer. This new trend calls for camp wcui- 
ties that are useable for several months ot 
the year rather than only two as in the past- 
Eirtcnded use of camp facilities is cconomio 
in terms of resources and makes possible the 
accommodation of more campers by any 
one camp. 

Resident camps should be built for )|e^ 
round use to meet the needs of organic 
school and community camps. Cooperabve 
planning is necessary to get the best valu 
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t»r. All stnicturM should be carefully de- 
signed and well constructed since initially 
cheap materials and assembly will often re- 
quire high future maintenance and rehabili- 
tation costs. 

Basie Standards 

Although the variety of structures is infi- 
nite, certain basic standards apply. 

living quarters. 

1. Living quarters in the form of tents, 
lean-tos, shelters, or cabins, should not house 
more than eight persons in a single ei»- 
closure. 

2. Forty square feet of floor area should be 
prorided per person, with beds arranged 
''^th a minimum of 2 feet between heads. 

3. Provisions should be made for the pro- 
tection from rain, exclusion of pestiferous 
insects, and storage of personal articles. 

Dining hall. 

1. Dining hall area requires 10 to 12 
square feet per person and kitchen needs 
from 3 to 5. 


2. Storage area varies with the frequency 
of delivery, but generally requires 3 cubic 
feet per pcnon for dry storage and 2 cubic 
feet per penon for refrigerated storage. 

3. The design of the dining hall should 
take cognizance of the factors of traffic flow, 
sanitation, temperature control, illumination 
level, and acoustics. 

4. The roof system should be suspended 
between exterior walls to eliminate posts 
within the dining hall floor area. 

Wolerfront. 

1. Waterfronts should provide an aietage 
of 25 to 30 square feet of water per swim- 
mer divided into areas for non-swimmers, 
beginners, and advanced swimmers with wa- 
ter depths of 1 and to 3 feet, 4 to 6 feet, 
and 7 to 9 feet respectively. 

2. The designated waterfront area should 
be enclosed with a fence or other phj-sical 
demarcation, and ingress and egress checked 
at a control point. 

3. Separate areas should be provided for 
boats and canoes. 
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Site Analysis 

With the map as a guide, a detailed inspec- 
tion of every portion of the tract should be 
made, and notations entered on the map in- 
dicating areas especially adaptable for specific 
functions or construction, and also areas to 
be avoided in the development. Utilizing 
this information a complete integrated plan 
of the ultimate proposed development should 
be prepared indicating the locations of all 
stmetures and facilities. Individuality of plan- 
ning and the specific nature of the site will 
determine exact placement of facilities. How- 
ever, some basic criteria apply to any master 
plan. 

Criteria far location of Facilities 

1. Living units should be located within 
a 500 yard radius of the administrative and 
program centers of the camp. 

2. Distances between units should vary 
from 150 to 500 yards. 

3. Toilet facilities, if centrally constructed 
for a unit, should not be more trun 75 to 100 
yards distant from living units. 

4. Administrative facilities including office, 
parking, infirmary, and dining hall should be 
accessible by vehicles. 

5. Structures should be located with ref- 
erence to elevation to permit gravity flow of 
water to the buildings, and also gravity flow 
of wastes from them. 

Schedule of Development 

To supplement the master plan, a schedule 
of development should be prepared listing 
all items of construction, prionty sequence 
and years ia which they are to be undntaken, 
and estimated costs. There are three general 
categories of improvement: utilities, struc- 
tures, and program facilities. (See Table 
2M.) 

Preliminary Sketches and Tentative Costs 

Following the preparation of the master 
plan and the development schedule, prelhm- 
nary sketches of floor plans and architectural 
styles of all proposed structures should be 
made, and tentative costs determined from 
square fool construction costs currently ap- 
plicable in the camp site locality. Actual unit 
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costs will vary greatly with the type of con- 
struction and the location; however, an awr- 
age rule of thumb for current construction 
costs of an entire camp facility exclusive of 
land acquisition and swimming pool con- 
struction, and based on the size of the 
camper load is as follows : 


Camp Capacity' 
75-100 
101-200 
20M00 
401-600 


Cost per Bed 
$1300-$1500 
1100- 1300 
900- 1100 
700- 900 


TABLE 23-1 




Prlorlfltl fsr Doveloptng faellWtt 


DeVEtOPMENT 


PSTOEirV AWO 

Yeae 


Utilities 

Water supply. Stonge 
Sewage di^sal 
Service road 
Electricity 
Telephone 
Struciuies 

Dinrng hall 
Infirmary 
Administ cation 
Stall quarters 

Ptogtam and recreation bldgs. 
Warehouse garage -w otkshop 
Program f acilitiej 
WateKiont or pool 
Actmhes fields 
Amphitheater 
Rifle archery ranges 


(6) 

(15) 
(17) 

(16) 


(1) 

(3) 

(3) 

(3) 


CONSTRUCTION 

Buildings and physical facilities at a camp 
should be of the minimal number and sim- 
plot design that will satisfy the specific func- 
tion for which the structure is intended. An 
architertural style applicable to all buildings 
should be selected that is harmonious with 
the environment and compatible with Ae 
climatic conditions prevailing in the location 
and at the time of the year the camp will be 
iu operation. Construction materials shoidd 
be avaflable locally, should preferably be in- 
digeiKMis to the area, and selected for their 
permanence and workability with local fa- 

* Staff and Campeis. 
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Infirmary. 

1. Infirmary capacity should average I bed 
for each 20 campers. 

2. The building should provide facilities 
for ward, isolation, clinic, and nurse or doctor 
quarters. 

WATER SUPPLY 

An adequate potable water suppfy is the 
most essential requisite for the establishment 
of a camp. Its availability should be ascer- 
tained before a site is purchased, and the 
actual delivery of water effected, before any 
other construction is started. Daily r^mre- 
ments vary with the type of program and 
extent of facilities from 5 to 100 gallons 
per person per day. In most camp operations 
60 to 75 gallons is average. TTiis amount 
should be available from its source during 
eight hours. For example, a camp of 200 
persons using 60 gallons per person per day 
would require 12,000 gallons, or 1,500 gal- 
lons per hour, or 25 gallons per minute. 
Sources of water in order of preference are: 
(1) municipal supply, (2) drilled wells, (5) 
dug wells, (4) springs, (5) streams. (6) 
lakes. The variation in the prevalence of 
ground water requires that advice of experi- 
enced well drillers, engineen, and geologists 
be obtained before the source of water is 
decided or the location of a well is estab- 
lished. If a well is drilled accurate data 
should be maintained by the driller regard- 
ing depth of well, diameter and length of 
casing, residual water level, pumping level 
and draw down. A 24-hour continuous lest 
is essential to ascertain that the flow is from 
a continuous supply. As soon as the water 
is obtained a chemical and bacteriological 
analj-sis should be made to determine its 
suitability for consumption. 

Storage can be either in pressure or ele- 
cted storage tanks. Pressure tanks are sub- 
ject to mechanical interruptions of power 
or pumps and will dcliva only one-third 
of their capacity at usable pressures. An ele- 
vated tank, on cither high land or on a 
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tower, with a minimum of 24 hours water 
supply is recommended. 

A source of water requiring chlorination 
should be used only as a last resort because 
of the possibility of the failure of either the 
mechanical equipment or the human ele- 
ment in operating the machinery. 

Pumping equipment should be selected 
on the basis of the data determined during 
the drilling and pump test. Pumps are clas- 
sified according to lift from the source of 
water to the pump; shallow pumps for lifts 
up to 22 feet, and deep pumps for lifts 
greater than 22 feet. Many types are avail- 
able, each offering certain specific advan- 
tages in specialize circumstances. Princi- 
pally, a pump should be selected on the basis 
of an engineer’s or welt driller’s recommen- 
dation for the specific source, should he 
manufactured by a reputable company, and 
should be repairable or replaceable by dis- 
tributors in the immediate vicinity. 

Distribution piping should be of sufficient 
size to deliver the required flow at each point 
of usage with a minimum of 20 pounds pres- 
sure. If the camp is located within the lim- 
its of an organized fire district the reduction 
in insurance rates will sometimes justify the 
installation of 6 foot mains and hydrants. 
Time proven cast iron, galvanized wrought 
iron and steel, have been supplemented ex- 
tensively with asbestos cement and plastic 
piping. These materials arc not subject to 
corrosion, and the plastic docs not burst 
when water freezes in the lines. 

WASTE DISPOSAL 

Camp wastes are of seseral types: sewage, 
kitchen, shower, garbage, and pool backwash. 

Sewage waste an be disposed of in dry pit 
latrines, concrete \aults, or septic tanks with 
cither subsurface tile fields or sand filters. 
Pit latrines should be screened structures 
aboN-c a board lined pit at least 4 feet deep. 
'Tlic structure should be located slightly 
above the ground level to permit surface 
dninage away from the pit. &rth and lime 
should be added to the pit daily to covet 
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equipment— PROCUREMENT, STORAGE, 
maintenance 

E. Parker Yutzler 


good equipment for use in pjnrsicAL edu- 
®tion and recreation programs is necessary 
*or the maximum utilization of the recrca- 
tion facilities and effective leadership. Just 
® '^'npetent dentist with his modem 
office needs good tools and equipment for 
successful paformance of his skills, the 
^t qualified reaeation director with the 
most elaborate facilities needs safe, top- 
quality tools with which to conduct his pro- 
gram. 

Equipment and supplies arc usually di- 
«ded into three main classes: permanent, 
5«?rni pcrmancnt, and expendable. 

Permonenf equipment is that t)pc which 
oaually docs not need replacement, except 
8itcr many jears of u«. Permanent equip- 
rrrent such as indoor and outdoor basketball 


backstops, climbing ropes, rings, stall ban, 
tennis p<»ts, goal posts, and diving boards 
are best installed at the time the building 
or play area is constructed. Other types of 
permanent equipment include side horses, 
bucks, springboards, trampolines, bleachers, 
electric scoreboards, parallel ban, goal posts, 
jumping standards, biseball backstops, table 
tennb tables, swings and slides. Another 
method of identifying permanent equipment 
is through the use of the labels "fixed” or 
"portable.” 

Seml-permonent •quipmeni is that which 
after scs-etal j-cars of normal use must be 
replaced for safety and sanitary reasons. This 
classification includes protectis’c padding, 
gsmrusmm mats, wTCstling mats, nets for 
tennis, snllcyball, and badminton, seesaw 
hoards, swing scats and so on. 

Expendabl« equipment is that which must 


ns 
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the excrement, and insecticides should be 
used to eliminate flies 
Conaete vaults are only used where prox- 
imity to water supply or lake is mandatory, 
or where the subsoil conditions prohibit per- 
colation. The vaults will require periodic 
cleaning. 

Flush systems are the most satisfactory 
method of disposal; however, their initial 
high cost, and the amount of water requited 
for their operation sometimes prohibits their 
use in a camp used only for summer opera- 
tion. The standard water closet with either 
flushtank or flushometer is subject to me- 
chanical failure and clogging when installed 
for general use in children’s camps A modi- 
Eed flush system utilizing a suhsutface con- 
aete vault and a dump hopper charged with 
waste water from las’atories and showers, 
both reduces the amount of water required 
for the operation of the system and p^its 
use during periods of freezing weatha. 

Septic tanks used in conjunction with 
flush systems an be either prefabriated of 
steel or concrete, or formed in place and 
pouted of concrete. The opacity of the tank 
is proportionate to the daily load. Tanks 
should be placed in proximity to the struc- 
ture served, and be accessible for cloning. 
Final disposal of septic tank effluent on be in 
either subsurface tile fields or through sand 
filters. 

Kitchen waste containing a high percent- 
age of grease, vegetable parings, and deter- 
gents should not be introduced into the 
same subsurface disposal system as sewage 
because the suspended greases will com- 
pletely clog the soil porosity in a very short 
period of time. While it is true that greases 
will decompose in the presence of anaerobic 
septic tank action, the volume of liquid Sow 
in the tanks combined with the emulsifying 
action of the detergents, does not permit 
the complete brakdown or removal of the 
grases, and a havy any through into the 
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tile lines occurs. A retention trap should be 
instaned on the kitchen waste line which 
will partially serve as a grase trap, but 
mainly as a settling basin for solid W3st«. 
Tlie effluent from this trap should be dis- 
posed of either in a separate tile field, or 
through the sand filter if such final disposal 
method is used. The retention trap should 
have a opacity of approximately 6 gallons 
pCT person served. 

Tile fields for the disposal of septic tank 
effluent are designed on the basis of sewage 
flow and the porosity of the soil, ab- 
sorption rate is based upon a percolation test 
which determines the number of gallons p« 
square foot per day that the soil will absorb. 
Tile fields should be divided into lines not 
greata than 60 feet in length, and dosed 
with an alternating syphon. Their loaliO*i 
and alignment should be designed by a quali- 
fied sanitary engineer. 

In at«s where subsurface conditions will 
not permit absorption, sand filtration with 
post chlorination and discharge of effluent 
into a watercourse is the recommended pro- 
cedure. The open type offers the advantage 
of permitting easy removal of the grease ac- 
cumulation on the surface of the filter. A 
propcily designed and constructed sand fil- 
ter will operate indefinitely with minimum 
maintenaqce, and in comparison with the 
relatively short 10 to 12 yrar life of a tile 
field, justifies the grater initial expense. 

The best garbage disposal service is that 
ofiered by professional savengers. If this is 
not practiral, incineration or sanitary fill uP" 
ciatkm are satisfactory methods. Garbage 
waste averages approximately 2 cubic feet 
per penon per day. Commercially designed 
incinerators ate more efficient than amp 
constructed ones, and should he selected on 
the basis of the load. Large volume disposal 
units are available that mastiate waste food, 
paper, and glass into a semi-dry sterile waste. 
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the best available playground equipment and 
purchase more at a later date, than to ha\-e 
a g)m or playground filled with unsafe, in- 
ferior equipment. Facilities and play areas 
must be carefully planned and equipped in 
order to derive maximum use and efficiency 
from them. 


RECOMMENDED PROCEDURES FOR 
PURCHASING EQUIPMENT 

The best time to purchase equipment for 
school or community athletic programs is 
immediately following the completion of a 
season. It is then that the needs and wants 
ate fresh in the minds of the coaches. Fur- 
thermore, at this time manufacturers and 
dealers are likely to have close-outs for pur- 
poses of turning their stock into cash. Er-en 
when school purchases cannot be made until 
the following year for budgetary reasons, de- 
tailed lisb of requirements and speeifiations 
should be made at the close of the season. 

In most stales, there are laws that govern 
the expenditure of public funds. All purchas- 
ing agents must be thoroughly acquainted 
with the law and proper procedures that 
should be followed in the procurement of 
equipment. 

For example: the following is quoted from 
Section 103 of the General Municipal Law 
of New York State: 

f 103. ADvetTKpre ro» *i»s; t nn ' » c or co*mACT* 
1. Except 9i otherwise expresslT provided by »n 
^ Of the Icgislaforc or by a local law adopted prior 
w SepfTObcT first, nineteen hundred fifty-lbcee, or 
in an c m e tg e u cy, all contracts lor publrc 
'■oil mvolvinj an eq>enditute of more than twenty- 
f'x hundred dollars and purchase contracts rntol*- 
wj an eroendihire of more than one thousand dol- 
un. shall be awarded the appropriate officer. 
5*™ or agency of a pohtKa] subdivision or of any 
oirtrw^ th^n. to the lowest tespotuible biddCT 
tunushinr the required secunty after advertaement 
J^a«led bids in the manner provided by this aec- 
I" cases where two or more respontible bidden 
tvrnrihmg the required seenrify submit identical bids 
m u officer, board or agency may, in hr» 

reads-eitne f« 

I” Olds in the tame manner provided by this sec- 

jJ- Adyertaonent for Wi shall be published in 
ne oScisi newxpaper or new^rapm. if any, or other- 


wise in a new^per or news pa pers designated for 
such purpose, ouch advertisement shall contain a 
statement of the time and place where all bids re- 
ceiv-ed pnrsuant to such notice will be public^ 
opened and read. Alt bids received shall be publics 
opened and read at the time and pbee so roerifiej. 
At least five days shall elapse between the first pu^ 
Ecation of such advertisement and the date so speci- 
fied for the opening aod reading of bids. 

3. Notwithstanding the provisioiu of subdivision 
one of this section, any officer, board or agency of a 
pohtical subdivision or of any district therein located 
in whole or in part in a county, authorized to male 
purchases of materials, equipment or supplies, may 
make such purchases, when available, tnrough the 
county subject to the ivies established pursuant to 
subdr^'on two of section four hundred eight-a of 
the coun^ law-; provided that the political subdivi- 
sioQ or distnet for which such officer, board or 
agency acts shall accept sole responsibility for any 
payment due the vendw. All puichases shall be sub- 
let to audit and inspection by the political sub- 
division or district for which made. No officer, board 
or agency of a political subdivision or of any district 
therein shall make any puithase through the county 
when bids have been received for suen purchase 
such officer, board or agency, unless suen purchases 
may be made upon the same terms, conditions and 
speafications at a lower price through the county. 

When it ij expected llat the puichases 
mil not exceed $1000 infonnal quotations 
can be requested from se\'eial dealen or 
manufacturers' agents in the form of a letter 
as follows: 

Centlemen: 

IHndly quote your lowest prices for the fol- 
lowing items and return to us on or before 
(Date), total cost to include delivery charges 
to destination. 

Approximate delivery date should also be 
included as a dealer cannot be expected to 
hold merchandise for an indefinite period 
of time pending a decision. 

HOW TO WRITE SPEaFlCATIONS 

One of the most important steps in the 
purchasing piocc s s is the preparation of 
specifications. Suggestions for the prepara- 
tion of specifications are: 

!. Determine what is actuallr needed or 
wanted according to existing inventory. 

2. Become acquainted with the different 
trade brands usually available of each par- 
ticular item to be purchased. 
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be replaced regularly because of wear. This 
includes all uniforms and shoes, tennis rac- 
quets, balls, bats. wuUing poles, cross bats 
and so on. 


HOW EQUIPMENT IS MADE AND 
DISTRIBUTED 

What steps are invol\-ed in the manufac- 
ture and distribution of athletic equipment? 
This is a question frequently ashed by the 
user. Almost all manufacturen have athletic 
or recreation experts on their advisory staffs. 

An idea for a piece of new equipment or 
modification of design in some traditional 
piece soon becomes a working model that 
undergoes rigorous tests for strength, safety, 
practicability, and public acceptance. Even 
a new improvement or change of design on 
an existing model must pass tliesc tests. Tlie 
n«t step IS the fabrication of sample models 
that are tried out at selected reaation areas. 
After improvements have been made as a 
result of these trials tlie production tun is 
started. Simultaneous promotional materials 
are sent to dealen, trade mapzines, schools, 
and colleges announcing the item. 

The manufacturer establishes a ‘list” or 
market price according to his cost of pro- 
duction and the expenses of selling, lie sells 
to dealers at approximately 50 per cent of! 
this list price, or he may sell to jobbers, who 
buy and stock large quantities, at approxi- 
mately 50 per cent and an additional 10 per 
cent off the list price. A jobber, in turn, 
sells to dealen at about 40 per cent off list 
price. The dealer sells to the general public 
at list price or slightly below. In selling to 
schools or institutions, however, he estab- 
lishes a “school” price, also refened to as 
“trade” price, of approximately 25 per cent 
above his cost. For instance, a manufaclurer 
may set a market value or list price of JIO 
on #XYZ ball. A jobber pays $4.50 for it 
and sells it to a dealer for $5 to $6 depend- 
ing upon what volume of business has been 
involved. The dealer sells this bah to the 
general public at $10 or slightly less, Hh 
price to schools will vary from a minimum 
of $6.25 to a maximum of $7.50. 


equipment 


Often purchasers will conbet a mariufao 
turcr directly in an effort to obbin a l^xrr 
price than that cliarged by a dealer. This 
practice is not recommended inasmuch « 
reliable manufacturers prefer to sell through 
that dealen or representatives who are 
needed to promote products and pro^e 
a steady volume of business for them. The 
purchaser needs the good will of the dealer 
and the services he is In a position to provide 
WTien manufacturen are contaded dircctiv 
by the purchaser they usullv ^ ' 
low one of two procedures; Refer the pu 
chaser to their local dealen or represwta- 
tivTS, or fill tlie order at the same Khwl 
price be would have liad paid to a dealer. 
Invariably, if the dealer is an exclusive 
rcsentativc. his normal commission wnh « 
paid to him by the manufacturer, or XM 
order may be sent to the dealer for p 
cssmg by the manufacturer. 

A monufoeiurer'* representative 

man who may or may not orty a slxk ot 
merchandise, but who nevertheless promotes 
products and sales. He may wotk on a rom 
mission basis, send all orden to the fa *7 
for processing and receive a commission. » 
he may process the order, finance it, W 
hb own invoice to the rehool or inshtu i^ 
and receive payment from the ^re • 
This procedure is common * . 

licavy duty equipment, which is difneu 
canv in stock, is involved. 


QUAUTY VS. QUANTITY BUYING 

Hic importance of top quality 
disc cannot be overemphasized. Tlie vtty 
nature of athletic and recreation activi i 
suggests roughness and toughness. In n 
other field of activity is there peater n«d 
for sturdy, safe, and durable equipment, 
old adage, “Penny wise and pound foolisti 
has direct implications for the purchaser o 
sports equipment. A supply of inferior oo 
balls may last for only one season, wherea^ 
fewer lop quality footballs will give 
and belter service and additions may 
made from year to j-cat. It is mote pruden 
to initially purchase one or two pieces o 
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3. Select reliable, well known manufa^ 
turers and their merchandise; however, tfioi- 
oughly investigate new products. Sample 
them or obtain recommendations from other 
users. 

4. A full description of each item or a 
reference number should be given. As an il- 
lustration, there may be 40 different kinds 
of basketballs. The choice should either be 
described in detail or be referenced, "Bas- 
ketball, I Doe Co. #166 or equal.” This 
will completely identify the ball. It is not 
legal to specify a particular brand of equip- 
ment and refuse to accept an equal. The 
burden of proof that an article is or is not 
equal rests with the buyer. A recent ruling 
defines "an equal" as being an item that 
will do the job or serve the purpose for 
which it is intended 

3, Detailed specifications are most essen- 
tial in permanent equipment. The otample 
below represents the complete specifications 
for the purchase of "outdoor portable 
bleachers.” 

TAIll 24-1 


liampit at DafaiUi 


I, Score OF WoiK 

Furnish complete and ready for erection the (ol- 
lowing sections of Type "AN" or Type “BM" Mo- 
bile Bleachers as manufactured by Standard Steel 
and Supply Co., Three Rivers, Michigan oi e<|iial 

Sections Ft Long x 

Rows High — Non Elevated 

Sections Ft. Long * 

Rows High— Non Elevated 

Sections _ , . Ft. Long x 

Rows tligh — Elevated 

■ — Sections Ft Long x 

Rows High — Elevated 

Pairs of Wheel Attachments 

Dimensions and Extxas. 


_ (Specify 8* or lO*) 

(Specify 22' ot 24') 

Double 8" 


ground to walkway c 
Walkway width . 


. (Specify 30”, 36' or 42” 
c 1st row Footboard) 

(Specify 36" or 48') 

. (Specify 18' or 


1st Row Footboard . ... 

24’— on elevated bleachers where walkway is 
required) 

Ramps Steps (Sp 

number) 

Rear Guard Rails 


equipment 


End Guard Rails 
pairs) 

Divided front 


(Specify number of 


back for multi u’ 

(Specify Division) 


2. Design 

Mobile steel frame bleachen shall designed to 
support id addition to then own weight, a live oa 
of IM pounds pet linear foot of seatboard plus 120 
pounds^ hneir foot of footboard. Blachers sM 
wi^tand a side sway bad of 24 pounds pet 1in» 
foot of seatboard and a front to back sway load of 10 
pounds per linear foot of seatboard. 


3 Unit Specifications 

A Support Structure The main support mem- 
ben are to assemble at right angles to the boards and 
ate to be welded, non bolted, units. Each vertical 
seatboard support is to be one continuous inember 
from scat to base. Footboard supports, and bracing 
where used, shall be welded to vertical seat supports 
to fonn ngid non-bolted structure Adequate wss 
bracing, tie bars and pick up members to be helfl 
bolted to main support members to permit bleacner 
sections to mount on wheel attachments so there will 
be no undue stress on seat and footboards durng a 


^'^e^dTootboards Each seat and footboard 
.n V- c. ,.._1 Fi» ?" thick 


shah he of Structural Grade Douglas Fit 2 
before sorfaeint $4s, edges eased and attachw w 
steel sui^t frame with W inch truss head bws 
Seatbtoics are to be 10 inches wide before surfa^ 
ing and shall be lie drilled so as to be interchan^ 
able and levenible Footboards ate to be 1® 
wide before surfacing (unless specified as 8 inen 
boards under "Scope of Work'^, and are to be in 
lerchaogeable with s«tboard$. Footboards are to be 


mount^ above their supports to provide obstruction- 
gth of bleacher. All joints on seal- 


free passage full length oL , 

boards and footboards to be flush and lapless 

C Guard Rails Where required— 1 H mch O D- 
Galvanized Steel pipe guard tails with steel mount- 
ing brackets shall be provided. (See “Scope or 
wW" for location and quantity.) , 

D. Walkway or Front Footboard See "Scope ot 

WoA" for detail Walkway ot front footboara sup 
port shall be an integral welded part of the bleacher 
support structure. , . 

E. WheeJ Attachments Each wheel attachment 
shall he a selfeontained unit complete with pneii 
matic hres Each wheel shall he self locking requir- 
mg no bolts, fasteners or loose pieces to hold it m 

dunng a moving operation. Wheels 
of adequate size to accommodate weight of bleacher 
sections over prevailing terrain , 

F Painting All steel shall be properly clwned 
and shall receive one shop coat of rust inhibiting 
paint and one finish coat of best quality outside 
aluminum paint. All lumber shall receive one cmI ot 
axnbination color primer sealer and one coat of best 
qualify outside bleacher enamel — both coats to be 
appliM to lumber by a dipping operation. 

C. Hardware. All bolts, nuts, washers, etc. re- 
quned are to be heavy cadmium plated for rust 
prevention. 
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8. Bu> Secuhitt: No bid will be accepted unless 
accnaiMnied by a certified check or bid bond 
of thebidder mlh a surety or sureties acceptable 
to the Board of Education in an amount not 
less than 5% of the total bid. Bid securihes 
«ill be returned to all successful bidders fee 
(j) dajs after the 0«-ner and the accepted 
bidder shall have executed the contract, or if no 
rontract has been executed within thirty (10) 
da)s after the date of the opening of the bi'i 
Wn demand of the bidder, or at any tune 
thereafter so long as he has not been notified of 

of his bid. The successful bidden 
be required to furnish a Performance and 
t^mpletion ^nd m an amount equal to 100% 
of the bid price, in form and with a surety or 
**itetie$ acceptable to the Board of Education. 

9. Sawpixx: At the request of the Board of Edu- 
ation, samples of the items bid may be called 
for inspection and held by the Board until 
sMe hu served its purpose. Said samples shall 
clearly indicate Item Number bid on and manu- 
"cturei’a name and model number. The Board 
tesei^ the right to retain such samples sub- 
tmtted by successful bidder until completion of 
contract cmering such items. Where sample is 
Quoted same must be dcliieted within fi»e 

of request, iimples will be returned, if 
cesircd. u soon as award is made, but must be 
remmed by bidder at his own exp ense. 

^ submitted on forms fumuhed 
oy the Board of Education. 


11. ptmiTiONi: The word ‘ Owner" is used herein 
to designate the Board of Education The word 
trfaiia^r'’ is used herein to designate the 
or corporation whose proposal is 
Jfcepted. The word “Bid" is the equiialcnt of 
the word “Proposal." 


12- Cua^tiej. Unless olherwise speafied in the 
Jwihations, all merchandise shall be guaian- 
if € * one )car subsequent to the 

te of delneiy, during which penod any de- 
‘ftive merchandise shall be replaced by the 
extractor without additional cost to the 
wwner. Failure to reject any merchandise or 
parent for the same by the Owner shall not 
reueie the Contractor from this obligation. 

' 1^* contract shall consist of 

e Proposal, the Acceptance of the Proposal, 
* ^^era] Conditions, the Specifications, and 
we Agenda, if any. The Addenda, if any, shall 
"^t of written interpretations or supple- 
f instructions mailed to prospcctiie bid- 
“ter than three daw pnor to the date 
“xed for the opening of the bids. 

Tiixi: Title to all merchandise shall remain in 
Q^^"iitiactor until final acceptance by the 


^'’either the contract nor any ps 
- ‘ be assigned or sublet without t 

'‘^tten consent of the Owner. 


16. An items under Instructions to Bidcexs shall 
become a part of the General Conditions, and, 
where applicable, shall became an integral part 
of all proposals. 

BOARD OF EDUCATION 

UNION FREE SCHOOL DISTRICT NO. 

Town oy New You: 

When bids are opened, check all unit 
prices and extensions; the unit price gov- 
erns. Extreme care must be made in deter- 
mining if bidder is offering equipment that 
meets the standards set forth in specifica- 
b'ons, and notations should be made to in- 
dicate such nonconformance. It is not legal 
to adsertise for a quality item specified in 
detail and then to accept a low bid on mer- 
chandise that does not meet these specifica- 
tions. The specifications should be rewritten 
and the bids re-adiertised. When one bid 
is far below the others, it is very possible 
the bidder has either made an error or he 
is not meeting specifications. Late bids oi 
those otherwise not in accordance with other 
conditions set forth should be rejected im- 
mediately. A breakdown chart should be pre- 
pared similar to Table 24-2 on page 340. 

Requesting samples from suppliers, when 
feasible, to held until all the correspond- 
ing merchandise is delivered, will serve as 
3 protection against the furnishing of “down 
graded" equipment. An example of “down 
grading" is as follows: Gymnasium mats 
have been specified to be 5 feet by 10 feet 
by 2 inch mats, 100 per cent long goats hair 
filler, covered four (4) sides with supported 
vin)l plastic fully tufted on 8 inch cenlen. 
The cost of a mat depends largely on the 
quality of filler such as ozite; long goats 
hair, plastic foam, standard hair, felt, sisal, 
rubberized curled hair and so on. Bidder 
“A” is low bidder and an order is issued 
for him to furnish mats with 100 per cent 
long black goats hair. What he furnishes 
may seem to be exactly as specified from all 
outward appearances but the filler may be 
standard felt and not goats hair. Deal with 
reliable dealers for one who may be un- 
sdupulous may assume that the laymen can- 
not distinguish standard felt from goats hair. 



In order to pre\’ent “down grading" when 
it is not feasible to request a sample, request 
the bidder to submit a letter from the manu- 
facturer which definitely states the specifica- 
tions of the item to be furnished or send an 
"Informative Copy” of the order to the 
manufacturer. 

RECEIPT AND MARKING OF EQUIPMENT 

\Vhen equipment is received it should be 
checked immediately upon receipt from the 
earner. Delivery receipts should not be 
signed without first checking the number of 
cartons indicated on the receipt; the cartons 
should be m good condition, undamaged 
and unopened. There is seldom any recourse 
once an acceptance signature is given, there- 
fore, any irregularities should be noted on 
the receipt. All cartons should be opened 
immediately to determine if the contents 
meet the specifications. If they do not con- 
form to the specifications the dealer should 
be notified at once of any shortages, varia- 
tions or other discrepancies. A dealer cannot 
be expected to rectify errors months later. 

All new equipment should be marked, 
coded, and listed on inventory records im- 
mediately. A ball marked "SHiA” will idcn- 
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hfy it as belonging to “Smithville Hi^ 
School.” The code letter "A" will refer to 
information on the inventory record. 

Team and equipment managers can be of 
great assistance in keeping inventories, issu- 
ing equipment for use, maintaining, repair- 
ing, and so on. A high school program might 
have eight Freshmen Managers, four Sopho- 
mores, three Juniors and one Senior. When 
eqmpment is issued for use, a record should 
be made in an “Issue Pad.” 

Team and equipment managers may fur- 
ther assist in the following: 

1. Storage of equipment 

2. Keeping balls inflated properly 

3. Replacing lacings, cleats, chin straps, 
etc. 

4. Drying of shoes 

5. Oiling leather products 

6. Maintenance of First Aid Kits 

7. Preparation of uniforms for cleaning 

8. Issuance of expendable equipment 
—sweat socks, T-shirts, etc. 

9. Being responsible for team equipment 
on tnps or on athletic fields. 

10. Other duties connected with indi- 
vidual athletic or recreation programs. 


TAIU 24-2 

lrtflS4awa Ctorf far Raeartflag llrfi 

Nameof Nameof Nanieof Nameof 
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TAILC 24-3 

iamplm tatk»tb»ll UvtBtorf 


Item 

Manufacturer 

(Dealer) 

Catalog Code 
Number 

Pmehased 

Total Additional 
on Puichased 
Hand 

Cost 

Comments 

Balls: Topgiade 

WilsoQ 
(Doe Co.) 

B-IOOO A 

l/$6 

6 

523.50 

Excellent 

(Re-order) 

Medium Grade 

ikials 

S’ets 

^ces 

VVaiming Suit 
Etc. 

Long 
(Doc Co.) 

XYZ R 

10/55 

4 

515.40 

Unsatisfactory 
(Do not order 
any more) 


TA31E 24-4 
luB4 fad ft* da^UtBttl 

SMtTBVILLB HICB iCBOOU 

1 uknOTledge receipt of equipment ai listed below asd tgttt to 
tetura «he& lequested. 


Baseballs 

Bat)t - 

Catchei’s Mjtij 

First Basemaa’i Mitts . 

Fielders’ Gkis ej 

Uadonns: 

Shirts _______ 

Caps 

Pants 

Belt 

Shoa 

Etc. 


FROPER care of ATHiniC EQUIPMENT 

Athletic and lecieation equipment icptc* 
*®nts a substantial investment and oonse- 
desenes the best of care. Each item 
I . ^ treated according to the raw ma- 

lenau of which it is made. 


l«a>her 

1. Avoid high temperature drying after 
exposure to excessive moisture. 

2. Dry promptly at normal room tempeia- 
tuies asvay from heat. 

3. Shoes and football helmets should be 


be responsible for its safe-keepug and 


Umfonos: 
Shuts — 
Pants 



placed in forms or shoe trees while wet. It 
none are available, use newspaper to round 
out the form and absorb the moisture. 

4. Work all gloves and mitts into normal 
shape while still wet, then allow to dry. 

5 . Balls should be inflated to normal play- 
ing pressure before drying. 

6. Repeated wetting and drvang have a 
tendency to harden leather, f^catsfoot oil 
applied to the surface in thin coats will help 
to restore leatha to its original eondition. 
Apply in thin coats and allow to dry be- 
tween applications. 

7. Clean soiled leather with saddle soap 
but never use a dry cleaning fluid or other 
naphtha product. 

8. Store in a dry, airy place to avoid mil- 
dew. 

Rubber Goods 

1. Heat, grease, oil, and direct sunlight 
are the main enemies of rubber. 

2. Clean with soap and water; dry clean- 
ing fluids tend to destroy rubber. 

3. Store in a dry place; avoid dampness. 

Uniform* 

1. Mildew is the cause of the greatest 
damage as it breaks down the fibre and 
lowen the tensile strength of the fabric. 

2. Since mildew spreads rapidly in damp 
textiles left in a dark place, prompt drying 
in a well ventilated, dry room is advised. 
This also applies to body pads, helmets, and 
shoes, as well as to softballs, basketballs, and 
other equipment. 

3. Feispiiation weakens fibres and attracts 
moths; therefore, wool uniforms should 
never be stored from season to season with- 
out first being thoroughly cleaned and moth 
proofed. 

Wood 

1. All wood items such as bleacher scats, 
footboards, bats, handles, and so on should 
have a protective coating of paint, la^ucr 
or enamel which must be renewed from 
time to time. 
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2. Exposed wood absorbs and loses mois- 
ture rapidly. As the moisture content 
changes, dimensions also change. This leads 
to the formation of cracks and checks which 
expose still more wood to the almosphac. 
More aacking and checking develops and 
this leads to the ultimate destruction of the 
wood. 

3. All wood must be kcptwealhcr-proofed. 

Si«*i 

1. Moisture, causing erosion and rust, is 
the greatest source of deterioration. 

2. Goal posts, backstops, bleachers, and 
other equipment that is liable to rust should 
be treated with a rust inhibitant such as a 
good quality aluminum paint, steel black 
cnamck or zinc chromate. 

3. Propn arc and maintenance of steel 
will prolong the life of the equipment for 
many yars. 

RECOMMENDED EQUIPMENT FOR 
NEW HIGH SCHOOL 
In the initial construction of a new high 
school certain basic physial cduation 
equipment should be included in the con- 
struction contract; other equipment for 
physial cduation may be included in the 
over-all equipment and supplies for instruc- 
tion. Tlic equipment listed below is con- 
sidcicd minimum. The nature of the pro- 
giani and the size and type of facilities will 
determine the exact quantity required. 

The asterisk indiates that the item 
should be a part of the contractor’s responsi- 
bility; however, spccifiations should be 
drawn up by the physial cduation instruc- 
tor. 

Aichoy {minimum numtkiof units 4) 

Indoor: heavy hack drops, wooden target stands, 
18* marsh grass (vcnnin proof) targets; flat 
storage dollies. 

Outdoor: welded iron target stands (if pennanent 
site « available), or wooden stands, ■48' ver- 
min proof marsh grass targets; truck or dolhe 
tor moving equipment. 

Badrnmton, Paddle Tennis, Vollevball (minimuin 
number of courts 2) 

Indoor: these games all utilize nets and stand- 
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ards. Use all-puipose lightweight aluminuin 
standards* that may be a^ptcd for any one of 
the abosC games, or wall fasteners for holding 
cable. 

Outdoor; best practice is for permanent installa- 
tion of standards.* Where these games are 
pb}ed on multi-purpose hard-surfaced areas, 
permanently mounted sleoes* should be u- 
stalled m order that net posts may be remosed 
as required for other games. 

Baseball 

Pennanent, heavy duty baeVstr^,* 6 range chain 
link, galvanized after fabrication with oveibaDd; 
Portable batting cage* on wheels; Players 
benches* (dugout preferred); Bleachers,* per- 
manent in back of home plate, portable at first 
and third base Imes, scoreboard; pitching rub- 
ber, home plate, set of bases. 

Softball 

One pennanent, heaw duty, galvanized backstop 
(fi-gauge chain link) . 

One or more portable backstops. 

Pitching rubber, home plate andset of bases 
Basketball 

Outdoor-, basketball backstcros,* heavy duty pi- 
vauzed, metal perfonted oackboards: rectanga- 
two leg supports, set 6 feet apart to permit 
pla}er to run through on shot; extended, chain 
goal nets. 

bickstOQ* and official "No 
Tie goals* equipped with nylon nets for long 
wear, electric scoreboard and timer,* sound sys- 
tem,* players? benches, bleachen* (rolling tele- 
scopic type with flat surface when folded), 
football 

O&ial mIs,* heavy duty pipe, corobinalioa 
football and soccer goals. Scoreboard:* tacking 
dummy installatvon with fittings for rope chmb- 
mg* blocking dummies; charging sleds; steel 
plajTO benches; rubber hue markers; yard 
maiVei, and downsmaiker. 


Gynmasium Equipment 

Springboard, parallel bars; climbing ropes;* horse; 
bu^ vaulting box; travelling rings;* flying 
emgj;* hoRzontal bats (wall adjustable);* hori- 
zontal bar* (exhibition); ladder* (adjustable); 
nuts (regular and light weight); mat trucks 
(flat or vertical with neoprene non-marking 
wheels). 

Most of the equipment suggested for use 
in high schools is also recommended for jun- 
ior high schools. Such items as outdoor foot- 
ball score boards would not, however, be 
essential. See the chapter on the Secondary 
School. 

Kindergarten through grade six schools 
should have completely equipped playground 
areas. See Elementary School chapter. Arch- 
ery, badminton, football, and gymnasium 
equipment as suggested for high schools and 
junior high schools should be eliminated 
completely. The only exceptions to this 
might be: climbing ropes, vaulting box, 
traveling rings, adjustable ladders, light- 
weight plastic mats and mat trucks for gym- 
nasium use. Elementary schools should have 
multi-play area basketl^II courts indoors. A 
pnctical installation is one in which the 
height of the backstops can be raised or low- 
ered to the height required for pupils in any 
one group. The main court might have per- 
manently installed 10 foot backstops; one 
aoss court with 8 foot high backstops, the 
other cross court with 9 foot high badatops. 
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APPENDIX 1 

NEW EQUIPMENT IDEAS 


The illustrations on the following pages show some of the latest concepts in con- 
temporary recreation equipment design. The pictures represent only a part of the 
new designs in equipment that is available for use in modern school and recreation 
areas. 
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NEW EQUIPMENT IDEAS 
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^PPENDtX 2 

‘■ayouts of game areas 


diagrams specify the correct dimensions for the playing areas of some 
Cbrlr^ popular sports. The diagrams were prepared by Carl W. and R. T. 
^ . A.I.A., Architects-Engineers, of Syracuse New York. TTie orienbtion studies 

miS° the layouts of football fields and tennis courts are reprinted by per- 

rti«. o.”®‘^omas H. Jones, Comim'ssioner, Dnision of Design and Constiuch'on, 

the C,ty of Cleveland, Ohio. 
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APPENDtX 2 

‘■AYOuts of game areas 


c ® blowing diagrams specify the correct dimensions for the plajing areas of some 
Cl if popuhr sports. The diagrams were prepared by Carl \V. and R. T. 

Architects-Engineers, of Syracuse, New York. The orientation studies 
364 for the layouts of football fields and tennis courts are reprinted by per* 
Thomas H. Tones. Commissioner, Division of Design and Construction, 

•''e City of Cle% eland, Ohio. 
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RECOMMENDED BATTING 
RADIUS 300* FROM 







360 


APPENDIX 2 










■ 

in 


1 1 pLaYERSi iHFNRH 

T 


P 

.PENALTY 
^HOT LINE 

NEUTRAl 

ZONE 


BbI 



*CENTEP 

CIPCLE 

rX 

FACE^ 

OFF.SPC 

^6*R 

CENTER 

LINE-* 

NALTY t— 

CENTER 
-sJC^ SPC 


Bai 

* 

GWL LIN 

G 

;E 

P 

r 3—*’ 

FACE-OFF 

CIRCLE 

10 R 

FACE-OFF 
SPOT, 6 R 

Si 

i 

] 

3 

'G' 







LAYOUTS OF GAME AREAS 


361 


RECOMMENDED BATTING 
RADIUS 300' FROM 
HOME PLATE 



f 8»«bofl !»«*••* 









B4'.I0 1/4 


appendix 2 



Scftball {)lanai<(. 



INDEX 


Acoustics: 
g)TOiusiuin, 92, 9S 
health suites, 112 
hxlerroom, 1Q6 
recreation center, 158 
swimming pool, 200 
Ad]ustable bacLstop, J'lS 
Adult education, 8? 

-^conditioning, 165 
AUpuiposeroom, 59 
^ ’ “the* pUy areas. 145 
aSS,'™ r ‘ri. 178. 183 

“« required, 142 

. “'«';onof,4i.2 

-^1 ice sbtini rinks: 

»ostet unit. Jol 
“am rinks, J06 
Cost of, 307 
•ic^iopment of, 302 

“»« Sti '»■'»•' 

“■"■I.., 303-03 

sdvaatages. 22 1 
r',*PP'‘«'ion, 229 
<iesi^®"f;^‘fications, 222-29 

recreation uses. 229 
®’‘i®inton: 

171 

■Ci'?'-"--” 

gj^^uited, 133 

133.35. 137-39. 343 


bases, 131 
construction, 133 
dimensions, 133, 134, 136, 361 
dtainag^ 113 
Little League, 135-36 
inarLin|s, 133 
pitchers mound, 136 
portable backstop, 343, 347 
Baseball batting cage, 350 
Basketball court: 
adjustable backstop, 348 
indoors, 81, 353 
outdoon, 143-44 
Basket system, 186 
Bathhouse: 

construction of for public beach, 311-12 
design of for public beach, 2 1 1 
forswunmingpoo), 186 
checkroom, 186 
floors for, 186 
Beaches: 
access roads, 318 
bathlsouse construction, 311-12 
bathhouse design, 311 
concessions, 314 
first aid. 315 

general requirements for, 311 
bke front. 311 
landscaping for, 318-20 
lifeguard staikms. 315 
ocean, 310-11 
safety factors, 316 

supplemental facilities, 316-18, 320 21 
Benches, around play areas, 1 50 
Dowling 349 

dubs, 153, 202 

Campus type schooi,91, 192 
Camps: 

construction of. 325 

fiacili^ standard for, 325 

location of facibties for, 324 

master planning for, 323 

piionlics foe development of facilities, 324 

site analysts, 324 

sites, selection for. 322 

topographic map, 32 3 

waste di^»sal fw, 331-32 

water si^pty for. 331 


345 
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school health. 103-116 
school recreation, 66 
Faculty, use in planning, 37, 38. 44 
Fences: 

for outdoor play areas, 126. 150 

swimming pool, 177 
Reid nents, for track, 128-29 
Field hoclw: 
sjcarequu^ 138 
comtruct'on, 1 39 
dimensions, 138, 359 
mailings, 139 
Field house, 97,98 

rate, ™„i„g ,57_ 17^ 1 jj,j5 

Football field- 
aiea,129 
construction, 129 
dunemioa, 356 
diainare, 129 
general use. 133 
post, 129 

nu,kiagi.i3} 

Functional design, 37 

*«*Kibihly of. 273 
»$t,280 

”^‘og the course, 276 
construction of. 281-84 

pilch and putt, 294 
punning of, 272-73 
*‘‘*«’«tio;,273 
«a factor, for, 273 
slaking out of, 281 
£”"‘^00 of. 284-85 
277-81 

construction of, 285-86 

for. 274 
of, 287-91 
CoUj".""5cage, 350 
Si'‘S""Sc, 291-92 

281-84 

Golf t2f^ ” Handbook, 292 


Goif;^'°" Handbook. 292 
GuideTs^ 285 

^-Iuty.99 

61-2, 92-6, aO-6 


^h( 


^siee and stations, 60 
'’®“**>?e.95, 99 


floor construction, 9 3 
floor finish, 92-3 
functions, 88-9 

hnes^for planning and construction, 91 

high school size and stations, 80-6 

iltumination, 94, 217 

iftfotmabon for architect, 97 

location, 89, 95 

priority, 83 

roof construction, 92 

seating, 93, 95 

storage space, 94 

leaching stabons, 80 

t)pc^61, 81, 89 

llairdiyers, 107, 187 
Haudball: 
coiutiuction, 143 
dimensions. 143, 354 
maikings, 143 
outdoor, 143 
Health education- 
audio-visua) aids. 116 
classroom, 115 
definition, 108 
facilities, 1 1 5 
bbracy, 116 
school, 108 
Health service: 
faalitMS, 109 
byoots, 113-15 
ouior areas, 108 
pnisaple^ 109-10 

I puipc^and funebons, 108, 109-10 

' the health suite. Ill 

Health Suit^ 111-13 
for small elementaiY school, 113 
large elementary school, 115 
layout and design, 113, 115 
secondary schools, 115 
small rural school, 115 
Healthful school living, 108 
Heabngaod ventilation, 159, 162-65 
High school: 

as community center, 67-87 
class stations, 78-86 
field ^XMts areas, 75-7 
gymnasium 'size, 80-6 
objechsefc 67-9 

ot^r faciiities funch'onal for leaeation, 87 
outdoor court games area, 74-5 
physical educabon program, 72 
planning indoor clw stations, 77-87 
planiung outdoor facilities, 73-4 
plamuag progiam, 72 

Hockey: 

artificial ice, 302 
natural ke, 295 

Horseshoe, 354 

Ice hockey rinks, 295, 302, 360 

IHumioaboa Engineering Society, 203, 208 
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totiag mater for, 179-Sl 
bsemarkm, 178 
loctea \x plastic £ 05 $. 174 
pI*aaiog check lat, 167-6S 
plniMgapool, 166^7 

of ccBuponcDts, 167 
for competitisY sminuDug, 17^ JSJ 

hpes^lSJ 
»ilaifpooCl7} 

fedrculatioa jj^tem, ISJ 
» 5 ter tanperaturc, 17} 

•idthoflaaes. 16 } 

Pjddle tcanij: 
area required, IfJ 
1+4. 552 

CFseifomr. 14S 
Ptl-Khod; 

ctnininaitv 47 7 } 

b®**P‘.47.7} 

Partrtxaa; 
f<ildo 3 . 1 J 6 
?aimasKBi, 9 | 94 

gj^by.lSq 

|olf cottoe. 14}. 294 

167 P^a®*!***? outdoor wnncning pool. 


toptoj^j to ennuiimi. 91 




Pr^^®^8-10 

0^ public park mtems, 4-5 




■kaociation. 2}2 


Pcaopi^ ^.for. 142-4} 

‘5!SK^5.12.15.44 

l^^***® ^ pools. 171-74 

P^OJUty. 12} 

pTiii 

5”'=i™.i 




principles for planning 12-15 
proajotion and pubhotr, 4} 

Rttarailatioa of smnoming mater, 1}} 
Rentahoa and Park Vearbook, 10 
Remedial exercise room. 60 
RoIlanaT bleachas, 91, 97 
Roller skating nnfc, 1 4 >’ } >9 
Roque, 560 
Running track: 
coastrisctioa data, 125-29 
curb, 125 
dtaiiiage, 126 
feocing, 126 
field nents, 12S 
ludges" pbtfona, 128 
layout, 125 
soofcboard, I2S 

starting and finishingpostj, 126 
•atm up, 126 

Safety. S« rndnidual sport or faciLty 
Sand greens, for golf courses, 2S4 
Sand traps, comtiuctxin of, 285 
School 6-7 
buil^g sites. 52-5 
commuBit), 16-17. 47 
health educatsoa for. 1 1 5-16 
balib servvts taoLties. 109 
la the recratioo plan. 6 
pfc.47 

ScBooIcampiog. 522 
School district. 70 
School health eduC3tx>&. 103 
faciLtiesfor, 115-16 
School health sos-kts: 

I faolititsfor, 109-]} 
mayorarcasof. 103 

SeicctiOD of architect, genctal guides. 41-2 
Sassce areas; 

anao^mest of lockers, 102 
check list for planning 1 0607 
ccmuDiinity use. 107 

dressiDg lockers for secondary schools, 10} 

dressmg rooms. 100-01 

clcmeiitaiy dressing rooms. 101 

cqu^Hnent drying room, 105 

fonnula for detenniniog oamber of lockers, 101 

laundry lomn, 105 

locker sue, 102 

oSces, 105 

shomer rooms, 104 

storage lockers for elementary schools, 102 
storage rooms, 105 
team dressing room, 104-05 
toilets, 105 
tomcling room, 1 04 
Shufieboaid: 
area required. 145 
hyxHit, 145, }>2 
Site^ 19. 52. }> 
checklist. 119 

claoentaiy, 51 
golf courses for, 27} 
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INDEX 


Illumination, See also Lighting 
maoor sw miming pools, W 
of gymnasnun, 
outdoor pUy arWi ^0^ 
outdoor swimming pools, 182 
Indoor swimniing pool, 
as a part of the physical education plant, 189 
ceiling height, 195 
check area. 195 
cost. 191 

design and construction features, 199 
deseiopmentof, 189 

guide lines for planners, 195-202 
indoor-outdoor type. 195 
rnstruclional pool, 192 
location of, 192 
multi pool plan, 195 
opeatumalcnsL 190 

preliminary consideration* in planning, 195 
pnonty of. 59 
suggested design, 192 
Inter scholastic sports area, 120 
Intramurabi 

elemenUty schools. 58 
in secondary Khools, 72 


Moltiple-use area: 
tVaitssSaw, 91 
gioaptng by hpes, 52 
pasea area, 156 

listening toom, 158 
room, 15S 


National Education Association. 69 
National Collegiate Athletic Association. 178, 18> 
Nabonal Board of Fire Undcrntitecs, 217 
Natural ice skating nnks. 295-501 
applying new surface, 297-500 
Cleaning surface of, 297-98 
6aoded nnks 295 
hockey nnks 500 
Luting of. 501 
on ptA^SaLcs, andstnaeM, 
tpera skating tracks. 500 
surface preparation, 295 
warming housa, 501 
Neighborhood playground: 
fambes 122 
size and location, 122 


luniot and Seniot High School area, 120 
Kitchen, 160 

area required, 141 
constniction, 141 
duneosions. 141, 558 
genefa] iiss 142 
marlmgs. 141 
Landicaping. architect, 151 
need lor, 150-51 
planbng material, 151 
Laws. See individual facilities 
Lighting: 

bnghtness, 204-05 
choosing equipment, 216 
design lacton, 209 
erjuipmcnt, 207 

factors of good illumination. 205 
gymnasium, 95, 217 
lamp voltage, 209 
layouts, 208-15 
outdoor flood lighting, 207-08 
outdoor swimming pools, 18Z 
proper levels, 203-05 
recommended standards, 205-06 
spectator requirements, 207 
wmng, 216 

Little League, layout of diamond, 121. 155-36. 363 


Maintenance, See indnidual activity 
Masterplan: 

community center building, 165 
parks and recreation, 7 

Mideer^ry Committee on Outcomes in Elententaty 


Ocean beach front, 510-11 
Offices: 

health suite, 110 
physical education, 105 
swimming pool, 199 
OperMing cost factors, 45 4 
Outdoor hasletball courts: 
ate* required. 145-44 
hasUu. Vd-5 
dimensions, 14-f 
layout, 145-44 
orientation. 144 

Outdoor facilities: (See also individual sports iicaj 
anpaialus area, 54 
classroom space, 54, 65 
layout, 54 
orientation. 51 
outdoor aieas, 51-7 
physical education, 117-51 
planning, 119 
site scl«tion, 51. U8 
site selection check list, 119 
tJlic. 119-25 

Outdoor swimming pool: 
bathhouse. 174. 186-88 
capacity ol, 177 

common errors in construction of. 168-71 
construction material, 175-76 
deck. 175 

depth. 172, 175,185 
determining cost, 174-75 
disinfecting of water, 185-86 
diving boards, 175 
diving equipment, 178-79 
foQtlaths. 174 
growth of, 166 

guiding pnnaples for construction, 171-74 
gutters, 172, 182 
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Sites: (Cont.) 
intenncdiate area, 119 
intetschoUstic sports area, 120 
location, 51 

nuneiy and kindergarten area, 119 
primacy area, 119 

score card for selection of sites for school build- 
ing, 32-5 

selection and planning, 118-19 
size and shape, 51,119-20 
Six man football, 357 
Skeet shooting range, 355 
Snackbar. 162. 133 

area required, 1 39 
construction, 140 
dimensions, 139, 358 
general use, 140-41 
markings, 139 
variations for girls, 140 
Softball. 

area requited, 137 
backstop, 137 
bases. 137 

eonsltuetion, 137-38 
dimensions, 1 37. 362 
girls' diamond, 133 
portable backstop, 347 
Spwia) exercise room. 60 
Spectator seating, 182 
Stadium, 146-43 
concrete and steel, 146 
description of, 146-43 
lifting, 148 
scoreboards, 143 
seating, 143 
storage, 148 
team quarters, 148 
toilets, 143 

State Department of Education. 38 
SbCe packs, general categories, 7 
Studeniunion, 153. 155. 156 

Supenntendent: 
parks, 37 
recreation, 37, 38 


school, 37 

asphalt, 221 
concrete, 232 
selection of, 218 
turf, 247 

various media, 219 
Tennis courts: 

coDstiuetion suggestions, 269-70 
cost, 270-71 
dcselopment of. 264-65 
layout of, 265, 364 
(mentation. 266 
planning of, 265 
selecting surface for, 266 
types of surfaces for, 266 
Track and field (See also Running track) 
construction ^ta, 125-29 
field esents, 128 
«rm-up. 126 
Trap shooting range, 356 
Tun surfaces: 
chmate faclon, 249 
control of pests, 261 
cost of, 258 
development of. 247 
for tennis courts, 265, 263 
fungus control of, 261 
grass varieties, 249 
maintenance of. 255 
ptepanng the ground, 250 
repair of, 257 
seed DUX tutes, 261-63 
sources of plant food, 256 
sou mg toed, 254 
use of, 248 

Volleyball: 
area required, 144 
layout, 124, 144 

Wading pool, 173 
Warm up track, 126 
Waterfront for camps, 325 
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